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DURING THE MONTH OF JULY 
1933 1932 Co 
ee hours Generated™* (net) 
“By Tuel...... +,390,664,000 3,605,654,000 | +21.8 
By water power 2, 532,667,000 2,439,884,000 + 3.8 
Total kilowatt 6,923 331,000 6,045 ,538,000 144.5 
Additions to Supply 
Energy purch ased from other source 13,954,000 193,137,000 +10.8 
Net international import 66,364,000 34,317,000 +93 
Total.. 280,318,000 227,454,000 1-939 
Deductions from a ap 
Energy used in electri 47,068,000 63,772,000 —26.2 
Energy used in electri 97,981,000 97 045,000 ee 
Total 145,049,000 160.817.0000 Sy 
Total energy for ns 7,058,600,000 6,112,175,000 +15.5 
Energy lost in trat ibutior t 1,298 674,000 1,142,922, 000 113.6 
Kilowatt-hours aad to pr eee consumers 5,759,926,000 4,962 ,253,000 115.9 
Sales to Ultimate Consumers (Kw-hrs) 
Domestic Service 866,876,000 853,740,000 + 1.5 
Commercial! g r 1.013,208,000 1.006.889,.000 L (1.6 
Commercial g 3,309,822, 000 2,549,780,000 139 8 
Municipal street | g 150,296,000 162,639,000 = 7 
Railroads—Street ‘ 301,700,000 309,194,000 = 9 
Rail lroads Elect a 56,151,000 $0,512,000 +38.6 
Municipal and mi 61.873.000 16.499. 000 133 4 
Total sale: 535.759.926.000 t 969,253,000 +15.9 
Total rev ef $143,211,700 $140,986,100 . £6 
DURING TWELVE MONTHS ENDING JULY 3ist 
Kilowatt- hours Generated* ‘net 
By fuel 15,198,.180,000 51,158,421,000 7 
By water power 31,373,142,000 29, 261,940,000 Te Be 
Total kil 76.571.322,000 80,420,361,000 18 
Purchased ene 1K 2,707,349 ,000 2,676,102,000 i: 
Energy used in electr 1,946,156,000 2,206,288, 000 11.8 
Total energy tox distribution. 77 332,515,000 80,890,175,000 - 44 
Energy lost in tra ibuti t 13,089,870,000 13,766,947 OOO 1. 2.3 
Kilowatt-hours said to ne oe ate consumers 63,242,645,000 67,123,228,000 5.8 
Total revenue 1,774,933,500 1,900,358,000 6.6 
sa soar yontccagl 
Percent of energy get 11.0% 36.467 
y eon pe 1 I coal per Vall 1.46 1.49 
Domestic Service residential use 
Average annua nsumption per 600 595 8 
Average revenue per | 5. 55¢ 5. 63¢ 1 
Average month] $2.78 S?.79 0) 
BASIC INFORMATION AS OF JULY 31st 
Generating Capacity (kw 24,026,300 4,080,400 
\\ 8 975,100 & 887.900 
It 461,500 150,600 
tal ec 33,462,900 33,418,900 
Number of C ustomers 
Farms in E rn Are 'D) (504,220) (500,100) 
F: I Area (1 ( (204.032) (207,879) 
Domestic S¢ 19,709 378 19,923 633 
Commer¢ > 3,674,819 3,691,096 
Commerci Larg 526,404 559,412 
All other 1 62.439 62,337 
Potal 23,973,040 4,236,478 
By he { ( 1 f 1 Electr Light and Power Enterprises 
Vol. 1, No. 6. Eptson Evecrric INsriture BULLETIN; published monthly. Entered as second class matter Aug. 17, 1933, at the post office at 
Philadelphia, Pa., under the Act of March 3, 1879. Publication office, 56th and Chestnut Sts., Philadelphia, Pa. Editorial office, 420 
Lexington Ave., New York, N. ¥ Subscription rate, $2.00 per year in the United States; $3.00 per year in foreign countries. 


Vo 


B 
som 
purc 
havi 
price 
hour 
frige 
first 
tion 
will 
Elec 
have 

Bi 
off, ; 
of tl 
to th 
tric 
plian 
lamp 
lamp 

as th 
sh 
the 
roads 
Prog 
it eff 
BE 
Lis 
lighti 
by lo 
“Ligh 
of tl 
Comr 
M. ] 
dent, 
tion, 
tells 
of be 
is rol 
ball. 
Octot 
Strang 
bilizes 
Lin 
the m 


























EDISON ELECTRIC 


Volume | 





SEPTEMBER, 1933 


INSTITUTE BULLETIN 


Number 6 


NOTES ON COMMERCIAL ACTIVITIES 


RECORDS AND TRENDS 
Business is definitely picking up in 





some lines. There has been selective 
purchasing as people have bought items 
having greatest appeal in anticipation of 
price increase. For example, in the zero 
hours of hesitant electric re- 


The 


first year goal of our Electric Refrigera- 


business, 


frigerator sales break the record. 


tion Bureau—1,000,000 refrigerators— 
will be realized unless all signs fail. 
Electric oil burners and electric clocks 
have followed with peak sales records. 
But domestic revenue has been easing 
off, an unfailing indication that in view 
of the added kilowatt-hour output due 
to the operation of these automatic elec- 
tric household servants, the smaller ap- 
pliances are idle or fewer incandescent 
lamps are burning, and smaller wattage 
lamps are trying to do the same work 
as the larger ones. 
little doubt that thrift in 
the use of light is making greatest in- 
The Lighting 
Program is timely and we must make 
it effective. 


There is 


roads into our revenue. 


BETTER LIGHT—BETTER SIGHT 


Lighting activity — meaning major 
lighting sales plans—has been developed 
by local utilities from Coast to Coast. 
“Lighting News,” the publicity medium 
of the National Lighting 
Committee, under the Chairmanship of 
M. E. Assistant Vice-Presi- 


dent, Niagara Hudson Power Corpora- 


Program 
Skinner, 


tion, which is published semi-monthly, 
tells the story of mass action in the sale 
of better light for better sight which 
is rolling up like the proverbial snow- 
ball. ‘The peak months for tie-in are 
October and November. It 
strange company that is not in the mo 
bilized ranks. 

Lined up with the utilities locally are 
the manufacturers of lamps and lighting 


will be a 





By C. E. GREENWOOD 


equipment, wholesalers, electrical con- 
tractors and building contractors, de- 
partment, hardware and_ furniture 
stores. As Mr. George E. Whitwell, 
Chairman of the Sales Committee of 
the Institute, has often repeated, “We 
are not mobilized for a ‘flash’ program. 
Once started, we must continue until the 
handicaps to public appreciation of their 
lighting needs are vanquished.” 








and 
repetition of the slogan a lapel button 


To induce constant widespread 
produced by the Lighting Program 
Committee will serve to remind every- 
one of the need for better illumination. 











Special illumination numbers are be- 
ing issued by the trade among 
them being Electrical orld, Electrical 


press, 


Merchandising, Electric Light & 
Power, and the dmerican Builder. The 
latter journal will run a series of arti- 
cles for one year addressed to the 


smaller building contractor particularly. 

If you are not now marching under 
the “Better Light—Better 
Sight,” join the ranks for cooperation 


banner of 
with profit. We have a job of educa- 
tion and selling ahead. 
RANGE WIRING 
To encourage a backward electrical 
service, and speed pioneering and educa- 
tional development of electric cooking, 
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many utility companies have established 
a “free” wiring offer. The wiring is 
“free” to the customer, but it is really 
bought of the local electrical contractor 
and paid for by the company. 

A survey of this promotional prac- 
tice in June of this year made possible 
an analysis of 142 replies covering 14,- 
640 
panies were offering free wiring, and 
18 other companies were making the 
free offer limited to trial 
of electric ranges only. 


communities. Forty-seven com- 


installations 
There 
131 companies in the group using a co- 


were 


ordinated plan of appliance promotion 
with the dealers. 
RANGE RENTAL 
It is of further interest that of the 
142 this 
questionnaire in the early summer, 11 
“Rental 


companies answering same 


were already attempting a 
Plan” to 
about electric cooking and its adver- 
tised merits through wse. The notion 


induce customers to learn 


of “try it and be convinced,” or “ask 
the woman who uses one” has influ- 
enced the “Rental Plan,” but mostly 


on a limited basis. 

The urgency for new business as in- 
creased taxes on the one hand, and ar- 
the other, 
bear down on the utility, and force dras- 


bitrary rate reductions on 
tic methods for increasing revenue, has 
been an influencing factor in these in- 
novations. The number of companies 
making the experiment have increased 
It will take several 
months of study of this practice of “ex- 
posing” the 


in recent months. 
prospect to electric cook- 
ing before one can take a measure of 
its merits. Some companies are already 
gratified with the results obtained. 
The method employed in promoting 
electric cooking on the “Rental Plan” 
factor in. deter- 


We 


will be an important 


mining its. effectiveness. realize 
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that there is nothing new in this form 
of promotion on the other side of the 
ocean. For several years the “Hire’’ 
and the ‘“Hire-Purchase”’ plan have been 
methods employed in English com- 
panies for promoting electricity as a 
cooking fuel. 

ANOTHER RACKET SHATTERED 

One of the bafHing problems of the 
“racket” 
familiar to numerous classes of business. 


present era is the so-termed 


The electrical industry has been affected 
by some of them. Perhaps most vicious 
in intent, though comparatively harm- 
less, have been the publications of a gen- 
tleman from Minneapolis which have 
attempted to scare present and prospec- 
tive users of electric refrigerators into 
believing that this useful household ser- 
For three 
through writings and 
American 


vant is a breeder of Cancer. 
vears, at least, 
illustrations distributed to 
homes with the aid of short-sighted in- 
dividuals and competitive groups, this 
scare propaganda has been increasing 
The crown- 
ing achievement was the booklet en- 
titled, “Cancer, the Potential Penalty of 
Electric Refrigeration.” 


in volume and intensity. 


In the meantime the curve of sales 


of electric refrigerators has been up- 
But so many inquiries have been 


received at the general office of the In- 


ward. 


stitute that it will be interesting to1 
readers of the BULLETIN to know that 
not only has the Better Business Bureau 
made investigation, but The Journal of 
the American Medical Association, 
has spoken forcibly in an_ editorial 
in the August 12th issue of The Journal 
which we have permission to reprint. 
The editorial follows: 


“REFRIGERATION AND 
CANCER” 
ae False Propaganda” 


“Recently an attempt has been made to 
connect the apparent increase in cancer, the 
prevalence of dental! caries and certain other 
less definite types of ill health with the 
growth in the use of mechanical refrivera 
tion. Whenever industries are involved in 
propaganda in the health field, the com 
mercial motive is naturally suspected. The 
Journal has no brief for any interest in 
volved in the dissemination of such claims 
nor is it concerned except from the point 
of view of the public health in the claims 
made for mechanical refrigeration as op 
posed to the use of ice. It does have an 
interest in proper interpretation of statistics 
concerning the public health, in order that 
the public may not be led into fallacious 
beliefs or unwarranted fears. 

“Inquiries have come to The Journal from 
physicians, health officers and better business 
bureaus in widely separated parts of the 
country relative to the propaganda concerned 

(Continued on page 184) 
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ORGANIZATION, SCOPE AND OPERATION OF 
THE ELECTRICAL EQUIPMENT COMMITTEE 


Organization 


The Electrical Equipment Committee 
has been formed with 15 members plus 
It is organized, and will 
operate on a sponsor basis. 


the chairman. 
It is the in- 
tention that each committee member 
shall be sponsor for some specific divi- 
sion of the work. “The work has been 
classified in three divisions and the mem- 
bership divided into three corresponding 
having a 
chairman to coordinate the work of the 
division. 


sponsor groups, each group 

The three divisions and corre- 

sponding group chairmen are as follows: 

1. Meters and Utilization Equipment— 
J. E. Fairman 


~ 


2. Station and Substation Equipment 
H. W. Eales 

3. System Equipment Engineering and 

Operation—S. M. Dean 


Scof 


COPpe 


The scope of the Committee has been 


defined as follows: 


“To study the technical characteristics of 
electrical equipment commonly or principally 
used in stations and in the measurement and 
utilization of electrical energy; to, study the 
broad engineering and economi 


involved 


problems 
in the applications and use of elec- 
trical equipment in power systems; to guide 
the economic development of improved de- 
gns and practices and to record progress 
in these fields 


sl 


Me thod of O pe ration 


It is the intention that the necessary 
work shall be carried on through exist- 
ing agencies such ;: 


A.S.A. or 


mittees, etc., 


Ss group representa- 


tion on joint industry com- 


Work- 


ing subject committees on specific sub- 


insofar as possible. 


jects will be appointed only in cases 


hos ad a re : 
where no adequate and suitable agency 


exists. Such subject committees are not 


to be established except with the ap- 


proval of the Operating Committee of 
the Institute and all such formal ap- 


pointments require the previous ap- 


proval of the executives of the member 
companies by which the proposed ap- 
pointees are employed. It is the inten- 
tion that existing member company 
organizations shall be utilized insofar as 
possible in carrying out the detail work 
of the various projects. “These company 
groups may be informally supplemented 
other similar 


by cooperation with 


groups where contacts between such 


groups can be conveniently established, 
as for instance where several company 


organizations are located in the same or 


neighboring cities, or where the work js 
such that it can be carried on by cor- 
respondence. Group meetings involy- 
ing appreciable traveling expense should 
be held only by formally authorized and 
organized groups. 


Duties of Sponsors 
It shall be the duty of each duly ap- 
pointed initiate, supervise, 


interpret to his 
Sponsor Group and to the Committee 


sponsor to 


coordinate, edit and 


the work on the subjects for which he is 
sponsor: also to interpret to the groups 


the detail work the wishes, 


carrying on 
opinions and reactions of the Commit- 
tee or the Sponsor Group. Each spon- 
sor should canvass the field assigned to 
him and apply his best judgment as to 
what work should be done, the ade- 
quacy of the existing agencies for doing 
it, and make recommendations accord- 
ingly, first to the chairman of the group 
to which he belongs, and after approval 
by the group, to the committee at a 
meeting or to the Chairman if action 
between meetings is considered impera- 
tive. Sponsors should especially watch 
developments in their respective fields, 
both technical and commercial, and be 
prepared at any time to make such rec- 
ommendations for action as the occasion, 
in their judgment, demands. 

Chairmen of Sponsor Groups should 
coordinate the work of the individual 
sponsors in their respective groups, exer- 
cise judgment as to the relative. im- 
portance of the various proposed activi- 
ties, endeavor to prevent unnecessary 
duplication of effort and in general ex- 
judgment over the 
They should make 
such recommendations to the Committee 


as to the work done or to be done as 


ercise supervisory 


work of the group. 


their judgment, reinforced by that of 
their Sponsor Group, shall indicate. 


Current Activities 


For the present the active work of 
the Committee has been limited to the 
following subjects: 


A-—-Meters and Utilization 
Equipment 

1. Meter Mountings A. 

2. Fractional H. P. Motors ee 

3. Motor Starting Currents F. Fairman 

4. Service Entrance Cable F. Fairman 

5. Energy Diversion A. E. Silver 


Sponsor 


E. Silver 
“airman 


J. 
J. 
J. 


Formal Subcommittees have — been 
formed on Subjects A-1 and A-5. 
(Continued on page 176) 
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THE CENTURY OF PROGRESS EXPOSITION AND THE 





ELECTRICAL INDUSTRY 


Remarks made at exercises dedicating the Electrical Building at the Century of 


Exposition, Chicago, June 7, 1933. These exercises also comprised the Wednesday afternoon 


By GEORGE B. CORTELYOU 


President Edison Electric Institute 


Progress 


session of the first annual convention of the Edison Electric Institute 


This Exposition is a symbol of the 
unconquerable spirit of this great in- 
land metropolis. It is a sweeping chal- 
lenge to the which 
menace this country and the world. It is 
a proclamation of confidence in the 
future of America. 

The electric light and power industry 
is proud to associate itself with this 


disruptive forces 


spirit and with this confidence. It is 
still a young industry, having just com- 
pleted its fifthieth year. In the ‘ 
of progress” which this Exposition cele- 


‘centur) 


brates and exemplifies, the electrical in- 
dustry starts at the half-way mark. Yet 
in that brief time it has transformed the 
physical world. Divest this Exposition 
of all traces of electric light and power, 
and how different would be the picture 
presented to us; for it is the distinction 
of this industry that in addition to its 
own direct contributions to human wel- 
fare it has made possible the development 
in their present form of many other great 
industries. 

Mr. 


Exposition, has set aside this day as 


Rufus Dawes, President of the 
Electrical Day and has invited the Edi- 
son Electric Institute to participate in 
the exercises which will formally open 
the buildings dedicated to showing the 
progress that has been made in electrical 


P 






science and to showing the multitude 
of uses of electricity in its service to man- 
In behalf of this Institute and of 
the Electric Light and Power Industry 
which it represents, | wish to thank Mr. 
Dawes and the officers of the Exposition 
for this courtesy. I desire also to thank 
Mr. E. W. Lloyd, Chairman of the 
Centra! Station Exhibit Committee, and 
those who have assisted him in develop- 
ing so creditable an exhibit. 


kind. 


A great American President once 
said: “Expositions are the timekeepers of 
will visit this 
wonderful Exposition also saw the great 
World’s Columbian Exposition of 1893, 
and they will recall how the public then 


marveled at 


progress.” Some who 


the profusion of electric 
lights which to them seemed to turn the 
darkness of the night into day. But how 
completely the lighting display of 1893 
would pale into insignificance by com 
parison with the brilliant light and colo: 
of this Exposition! 

The Edison Electric Institute is fortu 
nate, and it is not without design, that its 
first convention, which is now being held, 
should come to Chicago during the 
great Exposition. The 
1893 Exposition in its day played an 
important role in advancing the electri- 
cal art by bringing to the attention of 


the world at that time the great promises 


city ’s second 


of electrical development. Unquestion- 
ably, the electrical exhibits which we are 
about to dedicate at this Exposition will 
likewise render a notable contribution by 
depicting in a colorful and striking man- 
ner the early, as well as the most recent, 
steps in the course of electrical progress. 

This first Convention of the Institute 
is both a beginning and a continuation. 
It is the beginning of a new organization, 
with a new constitution, a new code and 
a new outlook, and at the same time it is 
a continuation of the essential work of 
Na- 
It is 
an interesting coincidence that the first 
meeting of the National Electric Light 


the predecessor organization, the 
tional Electric Light Association. 


Association was held in this city in 1883; 
and now nearly a half-century later in 
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the same city we begin with the Edison 
lectric Institute a new cycle which we 
hope will mark still greater advances in 
efficiency and standards of conduct and 
performance of the electric light and 
power industry than have been achieved 
hitherto. 

One of the principal considerations 
which led to the organization on January 
12, 1933, of the Edison Electric Institute 
and the dissolution on February 15 of 
the National Electric Light Association 
was the feeling which was quite generally 
held of a to effect a 
simplification in the size and character of 


necessit\ radical 
the trade association of the electric light 
and power industry and to make a corre- 
sponding curtailment in its cost. 
Another important factor in the deci- 
sion to organize a new trade association 
in the industry was the need which had 
been felt for a number of years for an 
organization that had the power to ex- 
ercise some degree of discipline over its 
members with respect to their business 
The events of the past few 
vears brought this need particularly to 
the tore, and the Constitution of the Edi- 


practices. 


son Electric Institute, to which all mem- 


bers must subscribe, places in the hands 
of the Membership Committee and the 
Board of Trustees the needed authority 
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to permit this control. It provides that 
the business practices of any company 
member may be investigated and such 
member may be expelled or otherwise 
disciplined for violation of proper or 
ethical practices or for failure to furnish 
information as called for under the pro- 
visions of its Constitution. The impor- 
tant business principles to which com- 
pany members must agree to bind them- 
selves provide for the publication of 
financial statements setting forth speci- 
fied information. ‘They require the certi- 
fication of these statements by indepen- 
dent firms of certified public accountants 
after audit of the books of the companies. 
They require that all statements and data 
furnished to consumers, stock exchanges, 
stockholders, all information designed for 
public dissemination, and all reports to 
governmental authorities shall be vouched 
for as to their accuracy and shall clearly 
indicate their source. Another require- 
ment is that all contracts between mem- 
ber companies involving the furnishing of 
management, supery isory, construction or 
financing services to operating electric 
utility companies shall be so drawn and 
so carried out in practice that the charges 
to the operating company shall be reason- 
able and commensurate with the value of 
the services rendered and the fair cost 
thereof to the company furnishing the 
services. 

The Edison Electric Institute under- 
takes to present facts relating to the in- 
dustry at large, for the information af all 
interested persons and governmental 
But each 
must put its own facts before its local 
public. The local companies have a re- 
sponsibility to take a vigilant and if nec- 
essary a militant stand against the mis- 
representation and falsification that all 


bodies. individual company 


too often are labeled as facts and cir 
culated to the detriment of the industry. 
They must defense 
whenever they are unjustly attacked and 


make a vigorous 
so far as possible must forestall attack by 
keeping their consumers fully advised as 
to their business, their facilities and their 
service. The public has a right to know 
the facts—indeed, must know them—if 
it isto form just judgments. The public’s 
right is the utility’s duty. 

I have referred in this brief fashion 
to the Edison Electric Institute because 
I feel that its importance to the Electric 
Light and Power Industry, and therefore 
to the public generally, warrants a state- 
newly organized 


ment regarding this 


trade association whose member com- 


panies produce 70 per cent of the elec- 


tricity generated in this country. 
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Dr. Charles Proteus Steinmetz once 
remarked: ‘There is more romance 
in modern industry than in all history.” 
I believe that the exhibits confined with- 
in this Electrical building and its sister 
building devoted to radio and communi- 
cations will confirm the justice of that 
remark. 
sculptural 


The dominant feature of the 

decoration of the Electric 
building is low relief panels, 50 ft. 
square, which delineate man’s struggle 
to wrest power from nature. Between 
these panels is an entirely new and strik- 
ing effect, obtained electrically, in bril- 
liant colors harmonizing with the pig- 
mentation on the building. 


On one panel and inscribed under a 
heroic figure representing Light, are the 
words: 

“Light is the beginning of all Things. 
From the utmost ether it issues shaping 
the stars, answering in its patterns to 
the majesty of creative thought.”’ 

Under the other powerfully-sculptured 
figure, symbolizing Energy, is written: 

“Energy is the substance of all things 
—the cycles of the atoms, the play of 
the elements are in forms cast as by a 
mighty hand to become the world’s 
foundations.” 

Within this building are the splendid 
electrical exhibits. 
light and industry are 
models of all the important 
early developments that laid the founda- 


Among those of the 
electric power 


working 


tion for electric service; the electric bat- 
teries of Volta, the dynamo of Faraday, 
the steam engine of James Watt, the 
steam turbine of the incandes- 
cent lamp of Edison, the Pearl Street 
Central Station, the Wis- 
consin, hydro-electric station. These show 


Parsons, 
Appleton, 


the great beginnings. Models of the very 


latest development in electrical ma- 


chinery and equipment are also dis- 
played, models so perfect in detail that 
the most expert are fascinated by them. 

Of still the dis- 


plays of the uses of electricity. “Electri- 


greater interest are 
city at Work” is the name that has been 
Electrical 
A gigantic diorama portraying 


given to the Central Station 
exhibit. 
in miniature the production and distribu- 
tion of electricity is the central feature 
of this exhibit. It is one of the most 
entire Ex- 


fascinating displays of the 


position. 


The official guide book of the Fair 
fittingly refers to electricity as “the 


servant that has transformed the world.” 


Thomas A. Edison, before his death, 


could say that “the introduction of 
electricity in our daily life is the great- 
est. factor in human. progress.” The 
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truth of these statements is realistically 
demonstrated by models of modern house- 
hold interiors, model farms, stores, fac- 
tories, offices, school rooms, hospital op- 
erating rooms, beauty parlors and 
gardens, showing the most advanced and 
efficient methods of electric illumination 
and indicating the many other ways in 
which electricity is now performing tasks 
in such places. There are full size rooms 
and work shops equipped with electrical 
appliances heretofore unknown by the 
majority of people. Not only do the mod- 
els show the latest electrical developments 
but the latest ideas with respect to the 
structures themselves and all features 
therein. In fact, perfection of detail in 
such respect is the outstanding merit of 
these exhibits. A striking feature of the 
exhibit is the modern kitchen where 
beauty, convenience and efficiency are 
contrasted with the kitchen of yesterday, 
faithfully reproduced with its hand 
pump, its dark corners and surfaces giv- 
ing the appearance of a dingy and primi- 
tive workshop. 


Impressive exhibits of the products of 
numerous manufacturers of all kinds of 
electrical equipment are also housed in 
the buildings of the electrical group. In 
many instances, the displays, which cover 
every variety of electrical machinery and 
device for generating, distributing and 
putting to use electricity represent the 
most extensive showings yet attempted by 
manufacturers of electrical equipment. 

The long strides of progress recorded 
in the exhibits of this Exposition have 
not come without effort. The discoveries 
of Volta, Faraday, Edison and_ others 
sufficient of 
produce these accomplishments. A long 


were not themselves to 
history of grueling, unremitting and in- 
telligent effort by a great body of skilled 
and devoted workers has been necessary 
to improve and perfect equipment and 
methods to overcome or circumvent ob- 
stacles to further advancement, to ex- 
plore and develop new uses for elec- 
tricity and to reduce costs of rendering 
This effort is still going on. 
‘Thousands of workers at the present 
time are striving to unlock more of the 


service. 


secrets of electricity and to better pres- 
ent accomplishments. “—The momentum of 
this vastly mobilized and well sustained 
effort to advance one of the most useful 
of arts is a thing of great value, and 
those who are engaged in it should have 
effort that 
comes from hope of reward and _ recog- 
nition of accomplishment. Not only is 
it important to the future development 
of the usefulness of electricity and there- 


the incentive to continued 
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fore to the well-being of every one that 
these workers should not relax their 
efforts to bring about further progress, 
but it is important that the industry con- 
tinue to attract young men of ability, 
capable of carrying on the forward 
march. 

It is well that all of us should have 
recalled to our minds how we have prof- 
ited by the electrical developments that 
have come to us. It is a human char- 
acteristic quickly to forget benefits re- 
ceived and this Exposition, devoted to 
the purpose of showing the achievements 
of a Century of Progress, serves us all 
by establishing a record that will not be 
forgotten. 

Twenty-one years ago, at a meeting of 
the Franklin Institute in Philadelphia, 
I had occasion to say and it would ap- 
pear to be more appropriate today than 
when uttered: “This centenary celebra- 
tion of gas as an illuminant is a mile- 
stone in the progress of the World’s great 
industries. “These hundred years have 
given to mankind many of the most 
marvelous of its processes and of its in- 
ventions. In a gathering of this char- 
draw upon the past for its 
history and its lessons. Knowing by these 


acter we 


means of the character of the pioneers in 
industry, and of many of their succes- 
sors by more intimate association, I be- 
lieve these men of the present are in a 
position to contribute much to the solu- 
tion of problems that today confront the 
business community; and, furthermore; 
I believe that many of them are alive 
to this opportunity for beneficent public 
service. 

“In this time of industrial unrest the 
business interests of the country should 
play a conspicuous and_ helpful part. 
Commercial honor is not a rarity; the 
ethics of trade are not mere memories of 
a glorious past in the life of the nation. 
Such generalizations are but the familiar 
stock-in-trade of the professional agitator 
or self-seeking politician. But business— 
big business and small business in all its 
manifold branches—owes its strength and 
its progress and its permanency to 
ordered liberty, whose fostering care it 
can in no wise so well assure, and when 
assured, repay, as by willing and com- 
plete obedience not only to the law of 
the land but to those higher laws with- 
out an observance of which we shall fall 
far short of our ideals of the true com- 
mercial greatness of a mighty people.” 

In setting apart this day as “Electric 
Day,” the Exposition has paid a tribute 
to the electrical industry which we deeply 
appreciate. It is fitting that the first 
convention of the Edison Electric Insti- 
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tute is being held here amid scenes 
depicting the landmarks and guide posts 
of electrical history. With the inspiration 
derived from these and from other out- 
standing evidences which the Exposition 
affords of progress not merely in mate- 
rial things but in the larger things of the 
spirit, we shall go from here with faith 
and courage renewed—faith in our coun- 
try and in our industry, and courage 
to make that faith effective in works. 
Then in truth it can be said that we have 
not only dedicated this Electric Building 
at the Century of Progress Exposition, 
but that we have rededicated the indus- 
try to the service of the people. 


EDITOR’S NOTE: The publishing of Mr. Cor- 
telyou’s remarks completes the publication 
of the addresses and papers given at the first 
annual convention of the Institute. 


“ELECTRICITY AT 
WORK” 


A Souvenir Booklet of the Chicago 
Exhibit 


“Electricity at Work,” a handsome 
souvenir booklet describing the electric 
light and power industry’s exhibit at 
the Century of Progress Exposition has 
been produced by the Electrical Central 
Station Industry Exhibit Committee of 
which Mr. E. W. Lloyd is Chairman. 
The booklet is profusely illustrated, in 
color, and was principally designed as 
an informative souvenir for those who 
visited the Central Station’s exhibit at 
the Fair. 

The illustration on the cover of this 
issue of the BULLETIN is taken from 
the booklet through the courtesy of the 
Committee. 

Distribution of the books hinges on 
the cooperation of operating companies 
whose customers visited the exhibit. All 
visitors to the exhibit are given an op- 
portunity to register on a card provided 
for that purpose. Copies of the filled- 
in cards will be sent to power companies 
ordering quantities of the booklets. It 
is suggested by the Committee that 
power companies give out copies of the 
booklet to their customers who regis- 
tered at the exhibit and whose names 
will be furnished by the Committee. A 
further distribution to executives and 
employees who are unable to visit the 
Fair is also suggested. 

Several have been 
suggested, including that of giving a 


additional uses 
copy to prospective lighting, commer- 
cial and appliance customers, inasmuch 
as the displays in the exhibit portray 
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the most modern phases of commercial 
and industrial lighting, electric heat ap- 
plications, and appliances. 

Books are on sale at 25 cents per 
copy, or $200 per thousand in lots of 
1000 and over. Envelopes suitable for 
enclosure and mailing are $25 per thou- 
sand. 

Orders may be sent direct to Mr. Jos. 
W. Hicks, Publicity Director, Byllesby 
Engineering and Management Corp., 
231 South La Salle St., Chicago. 
Checks should be drawn to the order 
of Mr.. E. W. Lloyd, Chairman of 
the Electrical Central Station Exhibit 
Committee, care, Commonwealth Edi- 
son Company, 72 West Adams Street, 
Chicago, Illinois. 


Wanted—Murray-Flood Report 
on Government Owned 
Utilities 
A subscriber is anxious to secure a 
Murray-Flood report on 
“Government Owned and Regulated 
Utilities in Canada and the United 
States,” published by the National Elec- 
tric Light Association in 1922. If any 
reader has a copy which he is willing 


copy of the 


to dispose of, it will be appreciated if 
he will communicate with the Editor of 
the Bulletin, +20 Lexington Avenue, 
New York, N. Y., and so advise, stating 
the price wanted for the publication. 


The Fairy Godmother 


“Electricity,’ says Miss Margaret Prescott 
Montague in a wonderful article in the Sep- 
tember 4 ftlantic, “electricity is my fairy god- 
mother.” 

She was speaking of what electricity has 
done to brighten the shadows of her night- 
blindness, to bring her back toward normal 
hearing, and to supply her with radio. Vir- 
ginia, all America, might echo her words 
and apply them to vesterday’s great storm. 

Few of us realize how dependent we are 
upon our fairy godmother until, for a mo- 
ment, she forgets us. Cut off that current and 
our industry stops. Pull a switch and radio 
might as well not exist. Flood a generator 
and every street car stops. Throw down a 
pole and homes a hundred miles away are 
instantly cloaked in blackness. Newspapers 
cease publication. Street cars do not run. 
Suppers wait uncooked in the suburbs. We 
are tragically dependent on a luxury our 
grandfathers never knew. 

No wonder the Communists whisper in 
their councils that if they can seize and hold 
the power plants, they will have a capitalist 
society by the throat—Richmond, Va., News- 


Leader. 











FOR REFRIGERATION WEEK CONTEST 


Seven Cash Prizes Total $1,150 


Objective Now 


Cash prizes totalling $1,150 are of- 
ered by the Electric Refrigeration Bu- 
reau for those local Bureaus or other 
functioning bodies which shall put on the 
most effective cooperative refrigeration 
shows during the Third Annual Electric 
Refrigeration Week, September 30 to 
October 7, inclusive. The first award 
will be $500; second, $250; third, $150; 
fourth, $100; fifth, $75; 
seventh, $25. 


sixth, $50, and 


Under the rules of the contest, any 
local Electric 
Electrical 


Refrigeration Bureau, 
Club or 


functioning body, under whose auspices 


League or similar 
a cooperative electric refrigeration show 
is carried on during the week of Septem- 
ber 30-( Yctober io 


contest. 


is eligible to enter the 
The show need not be exclu- 
sively an electric refrigeration show—it 
may be an electric appliance exhibit, an 
electric refrigeration and radio show or 
a cooking school. By whatever name 
the show may be eligible for the con- 
test if electric refrigerators are displayed 
and if the privilege of exhibition is open 
to all local dealers or other sales outlets 
for electric refrigerators. 

No show 
unless held between the dates of Sep 
30 and October 7, 1933. It is 
not necessary that the show be operated 


is eligible for the 


contest 
tember 
continuously between those dates. It is 
only required that whatever the dura 
tion of the show, it be in operation 
at some time between Sptember 30 and 
October 7. 

In order to give an equal chance to all 
communities, the results will be com 
pared with population and the number 
of dealers cooperating with the total 
number in the territory. 

The judges of the contest will be H. 
M. Faust, New York Manager, The 
Curtis Publishing Company; Leon H. 
Curtice, National Electrical Manufac 
turers Association, and Ralph Neumul 
ler, Manager, The Electrical Associa 
tion of New York. As soon as possible 
after November 7th the judges will con 
vene and choose the seven prize winners. 
In case a tie occurs for any of the seven 
prizes, duplicate prizes will be awarded. 

It is obvious that in a city of a million 


people it is possible to put on a larger 


$).OW, 


to employ more advertising and 
(Continued on page 173) 


ELECTRIC REFRIGERATION BUREAU ANNOUNCES RULES 


Year’s Sales Quota Already Obtained, 
Is to Push Total Beyond a Million Units 
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Connecticut 
Maine 
Massachusetts 
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Eastern Division 
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New Jersey 
Ne W York 
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Ohio 
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ELECTRIC REFRIGERATION BUREAU 
SALES—HOUSEHOLD MODELS ONLY—FIRST SEVEN MONTHS 1933 


YEAR’S 


QuoTa 


15,316 
6,234 
39,027 
4,009 
6,435 


2,626 


1,607 
15,944 
39,021 

123,949 
68,754 


8,934 
51,228 


6,149 


+ wn rd bdo 
NHoaormOnNIMN 


15,809 
1,996 


2,558 


Sion 


6,745 
1,091 
1,045 


3,664 
6,525 
2,742 
8,346 
20,941 
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SEVEN-MONTHS’ 
Quota—74% 


11,334 
4,613 
28,880 
2,967 
4,762 
1,943 


1,189 
11,799 
28,875 
91,722 


50,878 


6,611 
37,909 


4,550 


11,272 
8,394 
16,338 
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061 
841 
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45,477 
16,566 
26,041 


15,31¢ 


11,699 
1,477 
1,893 


+,991 
808 


4/35 


ESTIMATED 
TOTAL 
SALES 


12,065 
53,191 


8,770 


$79 
877 
561 
759 


8,863 


7s588 
6,036 
9,546 
1,643 
4,263 
7,946 
2,053 


55,878 
18,861 
24,409 
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4,592 
5,627 
2,369 
11,006 
29,319 


794,967 


%o Quora 
REALIZA- 
TION 
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Byllesby Prize Paper 


INCREASING THE ACCOUNTANT’S USEFULNESS IN THE 
PUBLIC UTILITY INDUSTRY 


“There are more things in heaven and 
earth, Horatio, 


Than are dreamed of in our phi- 


losophy.” 


There is more, much more, to ac- 
counting than keeping financial and sta- 
tistical records. The accountant may 
be likened to a historian, who not only 
recounts occurrences but interprets them, 
and draws from them inferences and 
conclusions to guide future leaders. A 
person who merely puts down events 
without comment is not a historian, but 


a reporter. 


The Accountant Should Not Only Prepare 


Statements— 


It is not enough to prepare correct 
accounts, because correct accounts may 
not be clear to those who use them. The 
accountant’s duty transcends the mere 
recording of facts, in that the record 
must be put into graphic and under- 
standable form, filled with the greatest 
meaning for the non-accountant. It is 
in this higher interpretation of his func- 
tions that the accountant can most in- 
crease his helpfulness to the management 
of his company, to the other departments, 
to the public, and to his industry. 


—But He Should Assist in Their Use 


Records, of course, are only a means 
toan end. “The accountant who regards 
them as an end in themselves, who me- 
chanically performs the functions of 
posting to ledgers or accumulating data 
in the sequence called for by some clas- 
sification, with no further thought to 
their usefulness or meaning, is doing 
work which could just as well be per- 
formed by a machine. A machine is 
best fitted for the mechanical perform- 
ance of duties; the accountant must do 
something the cannot. He 


must think about his work and its rela- 


machine 


tion to the company operations and_ to 
the industry. 


He should assist in the 
use as well as the preparation of his rec- 
ords. By 
his data and statements the accountant 
increases the usefulness of himself. 


increasing the usefulness of 


By V. THIEMANN 





This paper won the 1933 First 
Byllesby prize. Mr. Thiemann is an 
engineer with the Wisconsin Public 
Service Corporation, Green Bay, Wis. 








To Help Management the Accountant 
Should— 


Utility management must have all 
pertinent information before making an 
intelligent decision. Plans for the fu- 
ture of the company and of the industry 
must be based on past experience pro- 
jected into the future. Matters of pol- 
icy cannot be established on thin air, but 
must have a substantial foundation on 
fact data, and management expects the 
accounting department to give it the rele- 
vant information it needs. 

The contemplation of the purpose and 
use of his statistics and statements can- 
not help but broaden the usefulness of 
the accountant. He will have to ask 
himself these questions : 

“What use is made of this record ?” 

“What additional information do the 
executives need that I can furnish ?” 


—Prepare Appropriate Records— 


In answering the first question he will 
no doubt find that certain subdivisions 
of accounts are kept which no one uses. 
In his reply to the second question he 
may discover that other departments are 
keeping subsidiary records for their own 
purposes, in the absence of such infor- 
mation in the accounting department. If 
the accountants are continually being 
called upon by other departments for 
special analyses or detail it may be a 
sign that their regular reports contain 
useless or incomplete information; the 
remedy is to alter the report to fit the 
requirements. 


—Explain Their Meaning— 


After the accountant has set up rec- 
ords appropriate to the needs of his asso- 
ciates, and has provided for the orderly, 
accurate, and intelligent accumulation 
of the data to go into them, he is charged 
with the further responsibility to inter- 
\s a short cut to 
the meaning of many accounting state- 


pret those records. 
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ments and statistics certain ratios, in- 
dices, and unit costs are prepared from 
the underlying data, and changes in these 
unit figures and ratios are especially im- 
portant. It is desirable that the account- 
ant understand the basis which these 
key figures have in the operations of the 
utility, and what factors influence them. 

For example, a change in the kilowatt- 
hours sold per residential customer may 
or may not be a cause for concern, de- 
pending on the circumstances. A de- 
crease in the kilowatt-hour sales per resi- 
dential customer may be due to a large 
number of new customers added to the 
lines; new customers usually having less 
electrical consumption at first than after 
they have become used to the benefits of 
electricity and have added appliances. 
In such a case the decrease is not 
something to worry about as it is to 
be expected, and probably in the natural 
course of time the ratio will increase. 
The usefulness of the accountant’s chron- 
icles will not be a maximum unless the 
accountant is prepared to answer “why ?” 


as well as ‘‘what?” 


—Extend Them Into the Future— 


Whether the preparation of the bud- 
gets and forecasts comes under the di- 
rect jurisdiction of the accounting de- 
partment or not, there is no doubt that 
the accountant can be immensely help- 
ful in their composition. Estimates for 
tomorrow cannot ignore the results of 
today; and in his position as historian 
of the company’s fiscal operations the 
accountant is best able to analyze his rec- 
ords, to find what factors are operat- 
ing to cause changes in the position of 
his company, and to evaluate their prob- 
able influence in the future. 


—And Suggest the Policies His Records 
Indicate 


The accountant is in better position 
than any one else in the company to act 
as adviser to management, situated as 
he is with his fingers on the pulse of 
the business. It was pointed out that 
the accountant’s duties embrace the ana- 
lytical as well as the constructive 


branches of accountancy. The next logi- 
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cal step is, of course, advisory. He should 
feel free to suggest the conclusions to 
which his data lead, and so assist the 
executive to his decisions. This last 
step is necessary in order that there may 
be no unbridged gaps between the as- 
sembly of an intelligent record of facts, 
its assimilation by the managers, its pro- 
jection into the future, and its influence 
; How 


depends 


on the judgment of management. 
welcome _ his 
largely upon the attitude of the account- 
ant. If it is one of friendly helpfulness 
there is little doubt that his opinions 
will be well regarded. 


advice will be 


By Understanding the Problems of His 
Colleagues the Accountant Can— 


The accountant should be the most 
versatile man in the business, because 
his work touches all departments and 
summarizes all the functions of the com- 
pany. He can increase his serviceable- 
ness to the rest of the corporation by 
understanding, in a general way, the 
duties and problems of the other fellow 
in order to properly record what is per- 
tinent and to reject irrelevant data. One 
who is complaisantly 
technical 


ignorant of the 
operations of the various 
branches of his company cannot keep an 
adequate chronicle of those operations. 
To be of greatest help the accountant 
must set up those data which are most 
valuable to the other departments, which, 
of course, presupposes a knowledge of 
their requirements. 


—Lighten Their Work in Giving Him Data— 
Many 


ments are called upon to furnish statis- 
tical information to be 


times the operating depart- 
included with 
other figures accumulated by the account- 
ing departments. “The accountant can 
make a more intelligent request for the 
data he needs and he can lighten the 
task of preparing them by asking for the 
information most available. I recall an 
instance when the “miles of electric cir- 
cuit” were called for, and since the elec- 
tric department had been keeping “miles 
of pole line” and “miles of wire’ statis- 
tics, the additional request was a puzzler. 
A decision by the accounting department 
to use such information as was available 
saved much labor in this instance. In 
many cases a slight change in h‘s request 
may enable the statistician to save other 
people much time, without rendering his 
data less valuable. 


—Help Them Set Up Their Own Records—- 


It may be advisable to have the sepa- 
rate departments keep certain data and 


information, rather than have them 
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maintained by the accountants. How- 
ever, the acountant’s experience should 
enable him to be helpful in determining 
what information is needed, in prepar- 
ing the necessary forms, and in setting 
up the mechanism for accurately and 
easily obtaining the information. 

A person who is not experienced in 
the establishment of a record will prob- 
ably attempt to keep too much material 
which, while interesting or desirable, is 
not valuable nor necessary. The ac- 
countant, however, understands that the 
cost of keeping statistics must be bal- 
His knowl- 
edge of printing or duplicating and his 
experience in 


anced against their value. 


planning his own data 
sheets will benefit those he assists. 


—And Point Out Apparent Deviations from 


Good Practice— 


It was previously pointed out that the 
accountant should know the meaning of 
the figures he compiles and submits to 
management. In reviewing his data and 
reports, the accountant will no doubt 
be struck by certain apparent discrep- 
ancies. A plant may have suddenly de- 
creased in efficiency—a loss figure may 
appear abnormal—or an expense may be 
out of line with previous periods. In 
such cases the accountant should not be 
afraid to call for an explanation of 
something he doesn’t understand. He 
should look upon this request as a duty, 
a requisite of his job, not as an unwar- 
ranted intrusion into the affairs of the 
other departments. He should couch 
his questions so that this attitude is 
shared by those to whom the request is 
directed. 


—Which Will Add to His Knowledge 


of the Company 


‘There are several good results which 
may ensue trom this policy of asking 
questions, and one of them would be 
that the attention of the operating de- 
partment is focused on the discrepancy, 
so that if a change in the operations is 
indicated, it will be undertaken. In 
add to 
which 
will make him better able to give man- 


a 
any event, the accountant will 


his knowledge of the business. 


agement the explanations as well as the 


data it requires, 


The Accountant Can Coordinate the Special- 


ized Work of the Various Departments— 


One disadvantage of specialization is 
that each department looks to its own 
duties and interests, and certain funda- 
mental aspects of our problems may drop 


between departments and be neglected. 
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Someone should see that the best inter- 
ests of the company as a whole are safe- 
guarded, and the accounting department, 
being in intimate contact with all phases 
of the utility, can best coordinate the 
work, making sure that all the loose 
ends are gathered up. 


—Paying Special Attention to Economics— 


In the many projects which the util- 
ity undertakes there must be a judg- 
ment, explicit or implied, that the value 
of the work will exceed its cost—the 
economics of the plan must be consid- 
ered. Accountants can increase their 
usefulness by doubling as economists, to 
see that the revenue or saving is not ex- 
travagantly estimated, and that all ele- 
ments of cost applicable to the case are 
given proper weight. Sometimes cost 
means “out-of-pocket” expenditure ; other 
times it should include much more than 
particular 
problem must be dictated by the eco- 
We can’t put 
prospective revenue into the bank, so 


that; the approach to any 
nomics of the situation. 


all optimism must be removed from the 
revenue estimates. 


—Weighing Cost With Value on All 


Projects— 


There is a class of projects in which 
it is dificult to compare the cost of the 
job with the value, and this type in- 
cludes those undertaken to improve serv- 
ice. The value is a sort of “nuisance 
value’ and is difficult to estimate; this 
difficulty, however, should not deter the 
accountant from making an evaluation 
of the worth of the project after taking 
into consideration all the factors. In 
the matter of improving voltage condi- 
tions, it is sometimes urged that an in- 
crease in voltage will cause an almost 
proportional increase in revenue; how- 
a recent article* pointed out, 
this is not always true. 

Space will not permit mention of all 


ever, aS 


the factors to be examined in the proj- 
ects which are brought up, and each 
case must be examined on its own mer- 
its. It is not the duty of the accountant 
to set up standards of service or to mas- 
ter the technical problems involved in 
maintaining those standards; but the ac- 
should insist that such an 
evaluation of each project is made. He 


countant 
should review the economic soundness 
of the arguments for the proposal and 
weigh the worth with the cost, to the 
end that we may not pay too dearly for 
our whistle. 


* “Revenue Loss From Undervoltage Less Than 
Believed’ -by Merrill DeMerit Electrical Werld— 
December 24, 1932, page 856 
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—And Looking After the Legal and Regula- 
tory Phases of Our Problems 
Besides economics, there are other 
fields of usefulness for the accountant in 
coordinating the functions of the various 
departments of the company. As _ he 
checks its operations and projects to see 
that no details are overlooked and each 
job is complete and whole he will find 
himself looking after some of the legal 
and regulatory aspects of the situations 
We can’t consult the legal 
staff on every minor point of law which 
comes up, and even a cursory knowledge 
on the part of the accountant will en- 
able him to enhance his usefulness. It 


involved. 


he knows what permits are required from 
the authorities, or what property rights 
of others are involved, for the different 
projects of the utility, he will be able 
to expedite its undertakings and_prob- 
ably avoid later recriminations or legal 
entanglements. 


The Accountant's Duty to the’ Public 
Includes— 


The employees of the accounting de- 
partment are the main, and many times 
the only contact which the customers 


have with the utility company, and as 


far as this large part of the public is 
concerned their attitude and ability is 
A utility 


needs triends just as much as any indi 


that of the whole company. 


vidual, and the cashiers, collectors, meter 
readers, and other contact employees of 
the accounting department are in a po- 
sition to make and keep friends for the 
company. 


—Justifying the Utility to the Customer-— 


It requires more than courtesy and 
shined shoes to satisfy a customer who 
a complaint. The ac- 
counting employee, in order to realize 


belies es he has 


his maximum usefulness must be famil- 
lar enough with the rate structure. the 
operations and service standards of the 
company, and the forces which affect the 
use of service to demonstrate that we 
are both fair and industrious, and that 
the customers are 


Pay tor. 


getting what they 


—And His Industry to the Public 


In justifying the utility to the public, 
comparisons with other utilities, both 
publicly and privately owned, will have 
to be made. “To make such comparisons 
the accountant will have to display all 
the requisites previously described, such 
as his ability to interpret the statistics 
of the industry; his knowledge of eco- 
nomics, laws, taxes, and regulation, and 
of service and rates. 
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He Should Also Take Part in Association 
Activities 

After the accountant has discovered 
ways to improve his usefulness he can 
magnify the scope of such means as he 
has found by utilizing the leverage of 
the written and spoken word. ‘The in- 
dustry will profit if the accountant will 
give it the benefit of his improved meth- 
ods of service through his attendance at 
meetings and conventions and through 
the preparation of articles and papers. 
The well-equipped accountant should be 
articulate so that he can express his ideas 
both in informal conferences or in for- 
He should also be able 
to accompany his fiscal and _ statistical 


mal convention. 


reports with concise, well-written ex- 
planations and recommendations. 

In summary then, let me repeat that 
the public utility 
many 


accountant can find 
ways to increase his usefulness. 
He will add to his own helpfulness by 
increasing the usefulness of his reports 
to those who use them, by interpreting 
and explaining his data and projecting 
them into the future. 
management and show 


He can advise 
what course Is 
indicated by his figures, and can assist in 
the preparation of forms and records. 
To promote the best interests of the 
company as a whole the accountant will 
see that the specialized work of the dif- 
ferent departments is unified and that no 
aspects of our problems are neglected, 
giving special attention to the economic, 
legal, and Because 


regulatory phases. 


the accounting department represents 
the company to the average customer its 
members should create confidence in the 
utility and the high value of its service. 
The accountant should be able to reply 
to unjustifiable attacks on his utility or 
the industry by analyzing and pointing 
out the relevant factors in the compari- 
another. 
Finally, the accountant can increase the 


son of one concern with 
influence of his ideas by extending them 
to the fellow members of his industry 
through the channels of meetings and 
papers of the industry. 

A knowledge of accountancy is not the 
end, but the beginning, of the account- 
ant’s equipment. If he interests him- 
self solely in the preparation of accounts 
he will be neglecting many opportunities 
to extend his helpfulness, and, after all, 
we benefit ourselves only in the same 
degree as we assist others. “There is 
more, much more, to accounting than 
keeping financial and statistical records. 
“There are more things in heaven and 

earth, Horatio, , 
Than are dreamed of in our phil- 


osophy.” 
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ELECTRIC 

REFRIGERATION 

(Continued from page 170) 
to provide more special features than can 
be done in a town of 5,000 population. 
To provide equal opportunity for all, the 
contest judges will be provided with the 
last U. S. Census figures of population 
for each city or town from which a con- 
test entry is received and the results will 
be weighed accordingly. 

The judges will not consider that the 
show with the largest attendance neces- 
sarily stands in first place on that point. 
The town with the best record on that 
point will be the one which has the high- 
est percentage of attendance in propor- 
tion to its population. Similarly, not 
the total number of prospects obtained 
but the total in proportion to population 
will be a criterion—and not the total 
sales, but the total proportionate sales. 
Throughout, the judges will base thei 
final decisions on what was done and 
compared 
with the scope of the local opportunity. 


what was accomplished as 

All entries in the contest must be re- 
ceived at the Electric Refrigeration Bu- 
reau, +20 Lexington Avenue, New York 
City, on or before November 7, 1933. 

July Sales 100,000 Over Last Year 

Sales of household electric refrigera- 
tors continue at an unprecedented rate. 
The total for July was 128,217 units, 
compared to 28,785 units sold in July, 
1932, and 101,974 in the same month of 
1931, the record year. 

The July figure brought the total sales 
for the first seven months of the year 
to 794,976 units, as against the Bureau's 
quota of 800,000 for the entire year. 
With this quota already obtained, the 
Bureau's present objective is to push the 
vear’s total as far above a million units 
as possible. 

At the end of July thirty-nine states 
had sold more than their seven months’ 
quotas and twenty-three of these had ex- 
ceeded thet quotas Tor the entire year. 
New York led all other States in July 
sales with 25,126 units, which figure rep- 
resents nearly 20 per cent of the month’s 
total for the entire country. 


1924-1927 N E L A Bulletins 


A subscriber has bound volumes of 
the N E L d Bulletin tor 1924 and 
1925, unbound copies for 1926, and the 
issues of January, February and March, 
1927, which he desires to sell. The edi- 
tor of the E. E. 7. Bulletin will be glad 
to forward any inquiries regarding these 


numbers. 
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executives, engineers and operators interested ducing steam standby. struction. Such taxes as are now being im- of 
in the overall benefits of power system inter- 5, Coordinating most economically the use of posed in certain states are definitely re- ‘ 
connections. It presents the more important all steam and hydro equipment. stricting development. lin 
factors to be considered, in outline form for 6, Making maximum use of by-product power. 
the sake of brevity and completeness. A s.. 66 A . 
_ . an eg Appendix “A in 
bibliography is included for those intereste« II. The Physical Problems Involved A 
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ties—are often an important factor In  3.[f the interconnection closes a loop, load means of adjusting differences of opinion. 
accomplishing this objective. control equipment may be required. The FY .yeyer, if it is the intent of the inter- we 
In studying this phz of system phase angle must be checked. Ee) : : tra 
se syste ° . P . 2 _— 2° - . > - « 
“iin eee 9 , 4. Adequate metering is essential. Local oper- CO”mecting parties to make most effec- 
planning there are several subjects to be ators must be supplied with complete tive use of the interconnections, the con- 
given careful consideration. “The more knowledge of operating conditions and it 4,774 should be so drawn that economics 
: ; i is desirable to supply the dispatchers with : : : ‘ 5% 
important of these are: direct indications of tie-line loading and not the contract will govern opera- 
I. The possible gains by interconnection. through remote metering. Billing meters — ¢jg7, Experience has shown that maxi- 
II. The physical problems involved. should be of a high degree of accuracy » flow and savings ar I 
III. The contractual, management, and and should be easv to check and adjust. mum power! ow anc vee are ob- _ 
operating problems involved. 5. Proper communication facilities are a pri- tained when such transfers are based h 
IV. Restrictive laws and taxation. as requisite. Least Pegg toll | caiene solely on day-to-day operating conditions. 

T " : ko ee ‘ £ ocal service, private lines, carrier anc ES, my : ‘ vTO 
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units and units which are more economical the needs of the individual interconnecting tional plant facilities on the part of one 
both in efficiency and in installed cost. companies should be kept in mind . : ct eitien tediniad ai cor! 
2. Constructing jointly-owned power houses. , or more of the parties involved, and It bili 
3. Making use of existing over-capacity in Hil. The Conteactual, Mecsgement and is a comparatively simple matter to figure \ 
art of the system. . om : . a ; . 
P : meee ; er Operating Problems Involved out an annual saving in fixed charges 
4+. Developing hydro-stations that are justi- Ng we : be 
fied by the size of the system if inter- 4. Contracts: Care should be taken in draw- and to divide that saving equitably be- be 
: connected. ; ; : ing interconnection contracts to see that tween the interconnecting parties. The 
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Beaute aise seca «dak a cela Diag in the fixed charges. This arrangement 
1. Providing additional sources of power sup- personnel, should all be given careful con- ere hy on t 
ply to carry the individual load centers. sideration. (See Appendix B for further also tends to simplify operating pro- I 
2.Making available additional generating details cedure 
equipment in case of emergency. ; A én j ‘ spor 
C. Reduction i ; - Operating: To meet the problems incident Power factor clauses are closely asso- nect 
1. Reduction in net operating expenses by: to interconnection, special knowledge and a : ; aap a . 
1. Making maximum use of surplus hydro training are required. These problems may ciate d with demand charges. = hile he exec 
ie ‘Sin REE : ise : g divided i rroups, equip- — ‘ourse, necessary from the point 
 ORURiat dabtlimeh aoe of dhe Aiversir of be roughly — into two groups, equip Is, rt course, necessary if om I voly 
flow in the different rivers. —. ¢ whict and operating — ger er of view otf voltage regulation to control the 
Ptah ea eae RE LONE »oth of which are important in obtaining . nes ‘ 
— peaks and emergencies on hydro the desired results. (See Appendix C for the flow of reactive kv-a., contract re- ea 
its. We: : 3 
ih eines seaeliniia: nk ak Nerden eeecnae’ te further detail strictions on this flow should be ge re 
- , oe a : to a minimum since in _ interconnected | 
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loadings. This, as in the matter of de- 
mands, is a subject of economy and en- 
gineering rather than one of law, and 
where practicable had better be left out 
of the contract except for very broad 
limitations. 

Having disposed of the fixed charges 
in this manner, the kilowatt-hours trans- 
ferred can be billed in a manner to dis- 
tribute the savings in increment costs 
between the two parties. This is what is 
known as the economy basis of opera- 
tion and is equivalent to the manner in 
which such an interconnection should be 
handled if both companies were oper- 
ated by the same organization. 

There should be method of 
checking the capacity and operating re- 
serves of the individual company to see 
that no company is shirking its obliga- 
tions, either deliberately or 
sciously. 

There is always the possibility of dis- 
agreement. To cover such cases an arbi- 
tration clause is helpful. 


some 


uncon- 


Appendix “B” 
MANAGEMENT 


The problems of management of the 
interconnections are those of coordinating 
the operations of the various independent 
groups so that they can and will func- 
tion as a unit. The approach to this prob- 
lem must be from a very different angle 
than that used in an independent com- 
pany. Coordination and cooperation, not 
compulsion, must be the basis of such 
an organization. The delegation of au- 
thority should be accompanied by the 
corresponding placement of 
bility. 

Methods and personnel that appear to 
be satisfactory in the local company may 


responsi- 


be far from satisfactory when applied 
to the interconnection. With the inter- 
connections much 
viously reposing in the management of 
the individual companies must be dele- 
gated to their operating departments. 
This increases the importance of the 


responsibility  pre- 


proper training and proper personality 
on the part of the operating forces. 

It is very desirable to have the re- 
sponsibility and authority for intercon- 
nected operation placed upon a definite 
executive in each of the companies in- 
volved. Such an executive should have 
the authority to make the necessary de- 
cisions, should have an operating point 
of view, but should not be directly re- 
sponsible for the operation of a particu- 
lar plant. A committee or board of such 
men would supervise the operation. The 
technique of such supervision would de- 
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pend upon the particular case. It might 
be through the individual companies, or 
through one of them (both of which may 
bring up some delicate point of respon- 
sibility and discipline), or an entirely 
separate control organization may be 
advisable. 

The operating committee should co- 
ordinate the engineering, accounting, re- 
laying, metering and operation. They 
should also be responsible for the equi- 
table division of the benefits incurred. 

It is well to realize that rules of pro- 
cedure are of little value without the 
will to make the interconnection work. 


Appendix “C” 
OPERATING 


The operating problems may be di- 
vided into two classes, both of which are 
equally important. The first is that of 
equipment control and the second that 
of operating-accounting. 

The problem “Equipment Control”’ 
which is generally considered to be the 
main function of operating, is that of 
maintaining the proper and continuous 
generation and delivery of power. The 
interconnected operating forces should 
make the most effective use of all the 
equipment available. Sufficient reserves 
should be so distributed as to adequately 
protect against probable equipment 
failure. Reasonably close frequency and 
time regulation must be maintained. Det- 
rimental fluctuation in tie-line loading 
must be kept at a minimum. Power 
should be generated at such point as to 
obtain the greatest over-all economy with 
due allowance for proper safety of oper- 
ation and for limitations of equipment. 
The control of these factors can only be 
obtained by cooperative agreement. They 
are often beyond the control of indi- 
vidual interconnected companies. 

Operating-accounting, which requires 
a knowledge of engineering, operating, 
and accounting, has an importance often 
disregarded in the past. 

Maximum economical transfer and 
correct accounting are dependent upon 
accurate cost and operating data. These 
are most satisfactorily collected and han- 
dled through engineers in the operating 
department. 

It is difficult to maintain the proper 
and desired transfer between companies 
unless the charges and credits are in ac- 
cordance with the facts. The incremental 
basis of calculation is the most accurate 
and has worked out the best. A proper 
set-up to handle this phase of the sub- 
ject and proper correlations with all de- 
partments are very essential. 
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With the interconnection an educa- 
tional plan for the operators is even 


more essential than without intercon- 


nection. This plan need not be elaborate, 
but should be continuous and under the 
supervision of someone with the proper 
training and experience. It should in- 
clude get-togethers of the men who have 
contact with each other. 


BIBLIOGRAPHY OF ARTICLES 
ON INTERCONNECTION 


The following are the more important 


articles on Interconnection as printed 
during the last five years, together with 
a few special articles printed previous 
to that period: 


N.E.L.A. Proceedings 


“Power Systems Master Plan” N.E.L.A. 
Pub. No. 087. Proceedings 1930. Pp. 708-710. 

“Report of Public Policy Committee” Pro- 
ceedings 1929. P. 179. Short Reference to 
benefits of Interconnection. 

“Outline of Fundamentals of System In- 
terconnection” N.E.L.A. Pub. 209-60. Pro- 
ceedings 1929. Pp. 537-540. 

“Interconnection and Its Benefits” George 
N. Tidd. Proceedings 1928. Pp. 221-225. 

“Some Economic and Public Aspects of the 
Electric Industry as Viewed by a Layman” 
Melvin A. Traylor. Proceedings 1928. P. 240. 
Paragraph on the Significance of Inter- 
connection and Long Distance Transmission. 

“State vs. Federal Regulation in the Trans- 
formation of the Power Industry to Central 
Generation and Interconnection of Systems” 
Hon. Herbert Hoover. Proceedings 1925. Pp. 
149-154. 

“Superpower—Present and Future’ Hon. 
Herbert Hoover, Proceedings 1924. Pp. 122- 
126. 

“Report of Superpower Survey Committee.” 
Proceedings 1921. Vol. 1. P. 58. 

“Superpower Project” W. S. Murray. Pro- 
ceedings 1921. Vol. 1, P. 59. 

“Report of Public Policy Committee.” Pro- 
ceedings 1921. Vol. 1, Pp. 159-161. Several 
paragraphs on Interconnection. 


N.E.L.A. Bulletin 


“Some Phases of the Operation of an Inter- 
connected System” H. S. Fitch. B., May, 
1932. Pp. 283-290. 

“Unique Auto-transformer Solves Angular 
Displacement Problem” A. Hoefle. B., Dec., 
1931. Pp. 794-796. McGraw Prize Paper. 

“Progress Made on Interconnection Sys- 
tems. Niagara-Hudson Power Corp. and 
N. Y. Edison Systems.” News Items. B., 1931. 
Pp. 345, 434, 555 and 826. 

“Plan to Interconnect Niagara-Hudson 
System” News Items B., Jan., 1930. P. 56. 

“Pan-European Superpower System” 
W. H. Onken, Jr. B., Oct., 1930. Pp. 603, 
604 and 664. 

“Superpower Company of Illinois Inter- 
connects with Central Illinois Light Co.” 
News Item. B., Nov., 1930. P. 730. 

“Interconnected Systems Continue to Re- 
place Isolated Plants’? Discussion of census 
figures. B., Feb., 1929. P.113. 

“Interconnection to the Rescue of Georgia 
City” B., Nov., 1929. P. 726. 

“Interconnection” B., Oct., 1928, P. 626. 
Excerpts of speech 

“Notes on Interconnection and the New 
Relationship” L. B. Andrus. B., April, 1927. 
Pp. 216-17. 

“Engineering Developments of the Elec- 
trical Decade 1920-1930" H. P. Liversidge, 
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Section devoted to Interconnection, Feb., 1926. 
$: 

“Superpower and Its Relation to Industry 
and the Railroads’ W. S. Murray. B., Jan., 
1924. Pp. 3-7 

“The Hoover Superpower Conference,” 
Nov., 1923. Pp. 643-650. 


N.E.L.A. Papers and Pamphlets 


“Interconnection” Employee Information 
Program VI—Employee Information Com- 
mittee, Public Relations National Section. 
N.E.L.A. 

“Interconnection” George N. Tidd. Before 
Public Utility Conference, Grand Beach, 
Mich., Aug. 29, 1928. 





Articles in Publications Other Than N.E.L.A. 


“Delivery-Costs Analyses more Essential 
as Transmitted Power Grows.’ Electrical 
World, Noy. 2, 1929. P. 869. 

“Economical Load Allocation” H. Estrada. 
Electrical World, Oct. 11, 1930, P. 685. 

“Economical Regulation of Intercennection” 
Electrical World, Dec. 13, 1930. P. 1077. 

“Effect of Interconnection upon Operating- 
Analysis” Electrical World, Aug. 17, 1929. 
P. 310. 

“Frequency, Time and Load Control on 
Interconnected Systems” Sporn and Marquis 
Electrical World, March 12, 1932. P. 495. 

“Frequency and Tie Line Load Control’ 
Sporn and Marquis. Electrical World, April 
2, 3932. 2. Gis. 

“Interconnection Control-Automatic and 
Human.” Electrical World, May 16, 1931. P. 
899. 

“Load Division — in Interconnections” 
E. C. M. Stahl. Electrical World, March 11, 
1930. Page 434. 

“Problems of Interconnected Operation” 
G. M. Keenan and E. W. Middleton. Elec- 
trical World, Aug. 17, 1929. P. 335. 

“Graphic Determination of Steam Plant 
Increment Rates” Richard Brown. Electrical 
World, Feb 22, 1930. 


Other Articles on Interconnection 


“Load Division in Interconnections” 
E. C. M. Stahl. Electrical World, March 1, 
1930. 

“Discussion of Economical Distribution of 
Load” E. C. M. Stahl, Penn. Electric Asso- 
ciation. 

“Power Station Increment Coal Rate 
Curves” Herbert Estrada, Penn. Electric As 
sociation, Dec. 4 and 5, 1930. 

“Economic Boiler Loading” H. B. Reynolds 
—Power Notes. Nov.-Dec., 1929. 

“Automatic Operation for Economy Con 
tract” S. Logan Kerr, A.I.E.E 
Oct. 13-15, 1930. 

“The Economical Distribution of Load’ 
C. W. Mayott, N.E.L.A. Power Systems En- 
gineering Committee, St. Louis, Feb. 17, 1931. 

“Calculating Savings from Power Inter 
change” E. C. Brown, Electrical World, Feb 
20, 1932 

“Senate Resolution 83, Report on Con 
necticut Valley Power Exchange” Judson O. 
Dickerman. 

“Combined Reliability and Economy in 
Operation of Large Electric Systems” A.I.E.E 
Cleveland, June 20-24, 1932 


Philadelphia, 


a: Detroit pamdoutha A, P. Fugill 
2. Boston : sists sacle eee ae DOD 
3. Philadelphia J. W. Anderson 


an i Herbert Estrada 
ale aeons L. L. Perry 
and F. V. Smith 


4. Chicago..... 


“Interconnection and Its Effect on Power 
Development” A.I.E.E. New York, Feb. 13- 
17, 1928. 

“The Conowingo-Hydro-electric Project 
of the Philadelphia Elec. Co.’s System— 
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ELECTRICAL EQUIP- 
MENT COMMITTEE 
(Continued from page 166) 


B—Station and Substation 


: Sponsor 
Equipment h 


1. Insulating Oil Fire 


Hazards H. W. Eales 
2. Oil Circuit Breaker 

Rating Geo. Sutherland 
3. Rectifier Developments W. F. Sims 
4+. Network Vault Equip- 

ment (Joint with 


I'rans. and Distribu 


tion Committee) Geo. Sutherland 


5. Electronic Developments H. W. Eales 
6. Noise Mitigation H. W. Eales 
7. Foreign Practice Con 

tacts W. F. Sims 


No formal subject committees have 
been formed in this division. For the 
present the subjects will be taken care 
of by individuals and Joint Industry or 
A.S.A. Sectional Committee representa- 
tives. 


C—System Equipment En 


Sponsors 
ginecring and Operation Y ? 


1. Service Protection Philip Sporn 


2. System Grounding S. M. Dean 
3. Insulation Co-ordination J. A. Johnson 
4. Load and Frequency 

Control Philip Sporn 


5. Operating Experience 
with Reclosing Cir- 
cuit Breakers E. S. Fields 
6. Apparatus and System 
rroubles A. H. Sweetnam 


One subject committee has been 


formed namely on 


“Wave Shape” sponsored by Mr. Sporn. 


under this group, 


On account of the reduced personnel 
of the Committee as compared to the 


N.E.L.A. 


sedes, thus greatly 


Committees which it super- 
reducing the field 
within the immediate purview of the 
members, it is necessary, if the commit- 
tee is to serve the industry efficiently, 
that it be advised of developments of in- 
terest to it wherever and whenever they 
occur. Those having information or 
recommendations to convey may do so 
eithér through the sponsor concerned or 
directly to the Chairman or Secretary. 
J. ALLEN JOHNSON, Chairman. 
J. O'R. CoLteman, Secretary. 
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THE HARNESSED 
LIGHTNING 


An editorial from the» Washington 


(D. C.) Evening Star 


brought to the 
philosopher’s attention a curious circum- 
Ordinarily, few 
would think of it, but the great ele- 
mental which swept the 

United States 
prominence. It 


“Yesterday’s storm 
stance of modern life. 


disturbance 
eastern section of the 
momentarily gave it 
may be accepted as a measuring stick 
for the progress which mankind _ has 
made in the past two or three genera- 
tions. Mysterious in its origin and 
character, not yet analyzed or fully un- 


by science, it is the harnessed 


derstood 
lightning, the power called electricity; 
and the degree of its importance in the 
economy of the people was _ rendered 
abundantly manifest by the incident of 
its temporary withdrawal. 
‘Thousands of homes in the vicinity 
of Washington last evening were with- 
out light. ‘Their owners, relying upon 
electricity for illumination, long ago 
dispensed with ordinary oil lamps. In 
perforce fell back 
upon candles, but the expedient was un- 
They 


for the first time in years, their de- 


the emergency they 


satisfactory. realized, possibly 
pendence upon the distant power plant. 
and the experience was revealing. 
“Their electric refrigerators also had 
suspended business, and there was no 


A small 


deficiency this:might seem, but strange- 


ice to be had for the taking. 


ly enough a remarkable demand for the 
little frozen cubes from the convenient 
tray developed in tantalizing propor- 
The glass of milk or ginger ale 
which otherwise would have been a mid- 


tions. 


evening refreshment was an_ insipid 
affair. 

“The radio likewise was out of com- 
Any other time it might not 


have been missed, but perhaps just be 


mission. 
cause it was silent, it was wanted. 
There might have been interesting news 
flashes to be heard, and the suggestion, 


Continucd on page 196) 





with Particular Reference to Interconnec 
tion” W. C. L. Elgin 
“Progress and Problems from Intercon- 
nection in the Southeastern States’ W. E 
Mitchell. 
“Some Aspects of Pacific Coast Inter- 
connections” P. M. Downing. 
“Interconnection and Power Develop- 
ment in Chicago and the Middlewest” 
H. B. Gear. 
“Symposium on Interconnections” A.I.E.E 
Asheville, N. C. June 22-26, 1931. 
“Interconnection Services—Their Classi- 
fication and Evaluation” A. E. Bauhan. 


“Interconnection—New England  Dis- 
trict” E. W. Dillard and W. R. Bell. | 
“The Pennsylvania-Ohio-West Virginia 

Interconnection” H. S. Fitch. 

“Interconnection Development and Oper- 
ation’ G. M. Keenan. 

“Hydro-electric Development and the Cor- 
relation of Hydro and Steam Power” F. A. 
Allnox. Mechanical Engineering, Oct., 1932. 

“The Economic Value of Major System 
Interconnections” Journal of the Franklin 
Institute. N. E. Funk, Aug., 1931. 

See also Bibliography included in the above 
papers. 
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HYDROGEN-COOLED AND OUTDOOR AIR-COOLED 
ROTATING MACHINERY* 


This report deals with the recent instal- 
lations of hydrogen-cooled and outdoor air- 
cooled rotating machines. 


The relative advantages and disadvan- 
tages of hydrogen cooling are discussed in 
some detail and data are given on design 
of various installations and on the operat- 
ing experience with such machines. 


In recent years much energy has been 
directed towards the reduction of invest- 
ment costs. In stations and substations 
studies have been made to determine 
economic size of apparatus, to simplify 
layout, to reduce over-all costs, and to 
derive the most economical means of fit- 
ting the station into the general system 
design. One phase of this effort to re- 
duce investment costs has been the in- 
stallation of switching equipment and 
machinery out of doors. For many years 
some of the static equipment has been 
placed out of doors because with such 
apparatus as transformers, the necessary 
changes in design required for outdoor 
installations rather simple. 
Recently, certain rotating machines have 
been designed so as to make them suitable 
for outdoor use. 


have been 


Among the first ma- 
chines to be so installed were synchronous 
There have been also some 
installations of frequency 
changers and hydro-electric generators. 
At the present time, even the installa- 
tion of outdoor steam turbo-generators 


condensers. 


outdoor 


is being considered. 





*A report of the former Electrical Apparatus 
Co ttee, Engineering National Section, N.E.L.A., 
\ Sims, Chairman. Prepared by the Electrical 
Machinery Subcommittee, L. G. Smith, Chairman 
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Fig. 1. 


synchronous condenser installation. Company No. 4. 


‘*« €e STEERS 


View of 50,000 kv-a outdoor hydrogen-cooled 


In this report the existing installations 
of outdoor rotating machines have been 
analyzed and various engineering fea- 
tures discussed. The designs used for 
hydrogen cooling or for a closed circuit 
air ventilation were found to be readily 
adaptable to outdoor installations. 


TYPICAL INSTALLATIONS 


The outdoor installations of rotating 
machinery which have been analyzed in 
this report may be classified as follows: 


Synchronous Condensers 


Nine hydrogen-cooled 
stallations and one 


outdoor in- 
indoor hydrogen- 
cooled installation are reported in this 
country, the machines ranging from 
12,500 kv-a to 30,000 kv-a in capacity. 

Six air-cooled installations 
comprising 12 synchronous condensers 
ranging from 7500 kv-a to 30,000 kvy-a 
in capacity are reported in this country 
and Canada. 


outdoor 


Frequency Converters 


Only one outdoor frequency changer 
installation consisting of two air-cooled 
21,000 kv-a 
this country. 


units is in operation in 


Hydro-Electric Generators 


While not covered in detail in this 
report, mention has been made of six 
outdoor hydro-electric generator installa- 
tions comprising 14 units ranging from 
250 kv-a to 25,000 kv-a in capacity. 
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synchronous co ndense Vr. 


Turbo-Generators 


manufacturers’ state- 
ments, the outdoor installation of turbo- 
generators is feasible if demanded. How- 
ever, no specific installations have as yet 
been made. 


According to 


HYDROGEN-COOLED MACHINES 
Electrical manufacturers are con- 
stantly striving to improve the efficiencies 
of their machines by using better mag- 
netic steel, changing machine propor- 
tions, transposing windings, perfecting 
insulation, etc. these items 
have been developed to such an extent 


However, 


that any further improvements give only 
very small increase in the efficiency of 
the machine. Recently, a more revolu- 
tionary design feature has been devel- 
oped, namely, the use of hydrogen as the 
cooling medium, which promises much in 
the decrease of operating costs. 

In the past few years several installa- 
tions of hydrogen-cooled synchronous 
condensers have been made throughout 
the country, and other installations are 
being made at the present time. 

Since a hydrogen-cooled machine must 
of necessity be fully inclosed, this type 
of machine lends itself very well to out- 
door operation, and most of the installa- 
tions have been of this type. 


Advantages of Hydrogen Cooling 
1. Windage 


about l 


reduced to 
14 as compared with losses in 


losses are 


alr. 







Fig. 2. Installation of 20,000 kv-a outdoor hydrogen-cooled 


> 
No. 3. 


Company 
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Fig. 5. Installation of 20,000 kv 


synchronous condenser. 


2. Because hydrogen has the heat con 
ductivity 
heat from the windings, bearings and 


seven times that of air, the 


other hot parts W ill be carried away 
much more rapidly. “Vhis allows an in- 
crease of about 25 per cent in rating with 
the same temperature rise. 

3. Since the machine is designed to be 
vas-tight, it can be considered water-tight 


and be placed outdoors. 





'-a outdoor hydrogen-cooled 
Company No. 5. 
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Fig. 6. 


+. Complete inclosure prevents the 
entrance of dirt and moisture into the 
windings, which increases the insulation 
life materially, and also reduces inspec- 
tion and maintenance. 

5. The effect of 
upon the insulation is removed in the 


damaging corona 
hydrogen atmosphere. In certain resi- 
dential sections noise reduction becomes 


With hydro- 


of increasing importance. 





Company No. 10. 


gen-cooied machines there is only a slight 
hum comparable to that of a_ trans- 
former of equal rating. 
Disadvantages of Hydrogen Cooling 

1. Because of the increased amount of 
equipment and auxiliaries, it would ap- 
pear that reliability and safety of hydro- 
were questionable. 
From the information received so far, 
it can be seen that there have been some 


gen installations 





os hig, iu ie -, 


Installation of 7,500 kv-a outdoor air-cooled syn- 
chronous condenser. 
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initial difficulties due to hydrogen leak- 
age in the piping and in the seal be- 
tween the main shell and collector ring 
chamber, and in the cooling coils. How- 
ever, in most cases, after some experience 
the manufacturers have remedied these 
early troubles and the indications are 
that similar difficulties will be prevented 
in the future. 





2. Due to explosive nature of the mix- 
ture of hydrogen and air, some anxiety 
was felt as to the safety of machines 
cooled by this medium. A test was made 
on a 20,000 kv-a machine which indi- 
cated the strength of a typical construc- 
tion. The empty shell was filled with 
the most explosive mixture of air and 
hydrogen possible, the machine was then 
sealed and the mixture exploded with a 
spark plug. There was no damage to the 





Fig. 7. Installation of four 25,000 kv-a outdoor air-cooled synchronous con- 
densers. Company No. 11. 


shell and if the rotor and windings had 
been in place, the pressure inside the 
shell would have been reduced to about 
half of the observed value. 


Wy eno Kurrme Powrn Comseseien 
on tae 





AUXILIARY EQUIPMENT TORONTO ~LEASIDE TR/ STATION 
oo a < ; 25000 RNA. 
The additional auxiliary equipment re- SYNCHRONOUS CONDENSER. : 
. . ; (eae | A a STs a 
quired for the operation of a hydrogen- Ste jooney SNe b ae T i 
} F ] id ° c = ° id te = ~ : 
a cooled machine consists of the following : . "0 te 3e Test IR Le 
Scole 1” eae nue: oe > 
’ ’ r = 14. ta # ‘> 
1- 1. Hydrogen Supply Cylinders—Usu ah 3 
n ally two cylinde rs are connected to the li ' 
2 supply line at a time, one of them being id 


a reserve. These cylinders are return- 
able when the gas in exhausted. They 
contain about 225 cu. ft. of hydrogen 
compressed into 1.6 cu. ft. of space at 
a pressure of about 2000 lb. per sq. in. 
By means of a reducer valve on top of 


the cylinder this pressure is reduced to 





25-30 lb. in the supply line to the gas 
regulating panel which maintains a pres- 


evoztrac 


the shell of the machine. Fig. 8. Details of 25,000 kv-a machines shown in Fig. 7. Company No. 11. 
2. Gas Regulating Panel—On this 
panel are mounted a gas drying de- 





sure of about 34 to 1% Ib. per sq. in. in 


vice, a pressure control regulator, a gas 
purity indicating device, and thermom- 
eters indicating temperature of bearings 





and of the gas as it enters and leaves 

the cooling coils. 
-~ 3. Water Circulating Pumps—There 
= are usually two of these pumps, one 

being a reserve, for circulating the cool- 

ing water through the cooling coils. One 
rht cooler is usually located on each end of 
ns- the shell. 

+. Cooling Water—lf a cheap supply 

is not available, then a supply pond or 
of a cooling tower with the additional 
pumping equipment is necessary. 





ap- 

ro- ADVANTAGES OF OUTDOOR 

yle. INSTALLATIONS 

far, The chief advantage of the outdoor Fig. 9. Installation of 15,000 kv-a air-cooled outdoor synchronous condenser. 


, - . . . . e ’ » >, 
me installation consists of the elimination of Company No. 13. 
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hydrogen - cooled installations indicate 
that: 


Cost per kv-a was about the same in 5 cases. 










TABLE 3.—OuvurTpoor, A1r-CooLeD, VERTICAL 


a 
> 


7ATER-WHEEL GENERATORS 
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‘Cost per kv-a was about from 10 per cent to Bh °° s} oe 
15 per cent lower in 2 cases. “3S ~ Sa " & Description of Installation 
Cost per kv-a was from 3% per cent to 15 go ae cs = and Remarks 
p 72 Sa an S 
per cent higher in 3 cases. a6 322 _ s 
ca , , eRe Zits ~ 2. 
The cost was lower in those instances 17 Michigan 2- 1,060 kv-a Westinghouse No information available 
where it would have been necessary to 18 Montana 2-25,000 kv-a ~ “: ‘ 
“1 3° : ¢ 19 Mis i -23,888 kv-a s 5: “ 
erect a building extension for at least ; fissouri 6-23,888 kv-a 
: : 20 Missouri 2- 3,000 kv-a 
two machines or to acquire real estate 21 California 1- 4,000 kv-a 
‘y a" 9 Baia ye a 
to accommodate a building. 22 Massachusetts 1- 250 kv-a 





The comparative costs for five out- 
door, air-cooled installations show that: 




































Cost per kv-a was about the same in 3 cases. 
Cost per kv-a was from 6 per cent to 10 per 
cent lower in 2 cases. 
CONCLUSIONS 

1. Outdoor rotating machines of the 
air-cooled type, and especially of the hy- 
drogen-cooled type (except possibly two- 
unit machines such as frequency convert- 
ers) offer attractive economies under 
certain conditions of installation. 

. 2. The economies are not as pro- 
nounced in hydrogen-cooled machines in 
capacities less than 15,000 kv-a. Sav- 
ing in windage losses at the higher 
speeds in machines of this capacity and 
larger should be appreciable. 

3. Experience thus far has indicated 
sufficient possibilities to warrant further 
use and development of hydrogen-cooled Re 1H 
machines. 
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Fig. 11. Section of one of the 15,000 kv-a frequency changer sets shown in Fig. 10. Company No. 14. 
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The following report is a summary of 
replies received from foreign members 
of the Foreign Practice Subcommittee 
to a questionnaire sent out in March, 
1932, regarding the use of arcing-ground 
suppressors: 


China 

Mr. C. R. Webb, assistant chief en- 
gineer of the Shanghai Power Company, 
reports that there are no arcing-ground 
suppressors installed in China so far as 
he knows. The Shanghai Power Com- 
pany lines are practically all under- 
with the neutral 
through resistors. 


ground grounded 


England 

Mr. C. W. Marshall of the Central 
Electricity Board states that the general 
practice in Great Britain is to earth the 
neutral directly or through resistors. The 
132-kv. system has all 
points directly earthed. No arcing-ground 


grid neutral 
used in Great Britain. 
Mr. Marshall feels that closely inter- 
connected networks of high-voltage lines 


suppressors are 


are not readily adaptable for the use of 
arcing-ground suppressors. He feels that 
the “ring main’? duplication of supply 
with discriminative relay systems makes 
arcing-ground suppressors unnecessary. 
France 

Dr. Arnold Roth states that the gen- 
eral practice in France is to ground the 
neutral solidly, though the Paris system 
is grounded through a low reactance. He 
mentions two installations in France of 
dissonance coils made by Brown-Boveri 
Company, one on a 50-kv. system about 
100 km. long, and another on a 35-kv. 
system about the same length. Dr. Roth 
feels that the principal objection to the 
use of arcing-ground suppressors is the 
difficulty of maintaining the proper bal- 
ance between the reactance of the coil 
and the amount of line in service. 


Italy 

Mr. Rengo Norsa forwarded two re- 
plies from Italy as follows: 

Mr. Hans Lutz of Turin described 
one case where a 70-kv. arcing-ground 
suppressor was installed, but the system 
Was interconnected with another system 
before the suppressor was placed in serv- 
ice. He also mentioned the 220-kv. line 
from Cologne to Bludenz, Austria, a dis- 
tance of about 700 km., on which Peter- 


_" A report of the former Electrical Apparatus 
Committee, National Engineering Section, N.E.L.A 
W. F. Sims, Chairman. Prepared by the Protective 


Equipment Subcommittee, R. T. Henry, Chairman. 


FOREIGN PRACTICE ON ARCING-GROUND SUPPRESSORS* 


son coils are installed with good results. 
Mr. Lutz believes that solid grounding 
will be substituted for arcing-ground sup- 


pressors. 

Mr. F. Motti of Naples reported one 
satisfactory installation of arcing-ground 
suppressors on a 30-kv. system at the 
Tanagro station. He also reported an in- 
stallation on the 88-kv. 
which proved to be a failure, on account 
of excessive residual current. This line 


Pescara line 


is about 200 km. long and the excessive 
residual current was attributed to the 
fact that the spans are unusually short, 
resulting in a large number of insulators, 
most of which are rigid-type insulators 
with comparatively high capacitance to 
ground. 


Japan 
Dr: Ti. 


that the general practice in Japan 1s to 


‘Tachikawa of ‘Tokio reports 
ground the neutral through resistance or 
reactance. ‘Transmission systenis in and 
near cities are generally operated with 
avoid excessive 
inductive interference. The installation 


the neutral isolated to 
of arcing-ground suppressors is making 
rapid progress at the present time. A to- 
tal of 34 installations had been made up 
to July, 1932. Those 34 suppressors have 
a total rating of 105,500 kv-a. There is 
a total of 6390 km. of transmission line 
protected by arcing-ground suppressors. 
These have been installed on a basis of 
improvement in the reliability of service 
rather than economics. 

Most of these suppressors have a 2-hr. 
rating and are equipped with taps for 
making adjustments to meet changes in 
the system set-up. From 80 to 94 per 
cent of all faults on these transmission 
lines are single-phase-ground faults, and 
73 to 83 per cent of the single-phase- 
ground faults are suppressed without any 
interruption of service. Inductive inter 
ference is less serious on systems equipped 
with arcing-ground suppressors. 


Sweden 
Mr. K. E. Nylander of Stockholm re 
ports that  high-tension systems in 


Sweden are generally grounded through 
relatively high resistance though there is 
a noticeable tendency toward the use of 
arcing-ground suppressors. He mentions 
a 77-kv. transmission system with about 
820 km. of lines protected by a 9000- 
kv-a. Peterson coil. Another 2220-kv-a. 
Peterson coil is being installed in con- 
nection with additions to the transmis- 
sion system. These coils have a 2-hr. 


Page 183 


rating and are equipped with taps for 
the necessary adjustments. Experiments 
indicate that tuning within plus or minus 
5 per cent 


is required for successful 


operation. 
Germany 
Dr. A. Menge, director of engineering 
of the Bavarian Power Company, re- 
ports that practically all high-voltage and 
medium-voltage transmission systems in 
Germany are 


with arcing- 


ground suppressors. A few systems are 


equipped 


operated with isolated neutrals, but there 


are no with the neutrals 


grounded through resistors or grounded 


systems 


solidly. A number of reasons are given 
for the use of arcing-groun | suppressors, 
Ground faults do not necessarily cause 
interruptions and circuits may be kept in 
made 
to remove them. Ground-fault current is 


service until arrangements can be 
considerably reduced, lessening the duty 
on the generators and the system, re- 
ducing the damage at the fault, reducing 
the danger of the fault spreading to other 
phases, and reducing inductive interfer- 
ence. It has been repeatedly found that 
persons suffer no permanent injury from 
accidental contact with high-voltage sys- 
tems protected by arcing-ground 
pressors. The German Imperial Post Of- 
fice opposes the solid grounding of the 
neutral on account of anticipated inter- 


sup- 


ference with the telephone system. 

Dr. Menge describes the 110-kv. sys- 
tem of the Bavarian Power Company, 
which is metallically interconnected with 
two other systems. This group involves 
a total generating capacity of 427,000 
kv-a. and 2640 km. of 100 kv. lines. 
This group is interconnected with two 
other neighboring systems through in- 
sulating This 
three systems is equipped with 13 arcing- 


ground suppressors with total rating of 
52.3 


transformers. group. of 


50 kv-a. The individual units range 
1290 kv-a. to 8400 kv-a. These 
suppressors are of several different types 
and were furnished by several different 


from 


manufacturers. Some are simple reactors 
connected to the neutral of power trans- 
former banks, while others are in the 
form of grounding transformers con- 
nected directly to each of the three 
phases, they are all oil immersed in steel 
tanks. They are all designed to carry 
ground fault current for 2 hr. and are 
equipped with taps for making the nec- 
essary adjustments. 

relays are 


Wattmeter-type ground 


used to locate faults on this system. The 
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relays are arranged to sound an alarm, 
but not to trip the circuit breakers. Oper- 
ating records on this system show that 
during the past seven years there were 
a total of 431 faults, 321 or 74 per cent 
of these were single-phase-ground faults 
and caused no interruption, 110 or 26 
per cent were short circuits and resulted 
in switching operations, all 431 would 
have caused interruptions without the 
arcing-ground suppressors. Of the 321 
ground faults, 245 were suppressed im- 
mediately and 76 were left on the system 
until arrangements could be made to 
remove the faulty circuit. In 22+ cases 
the fault did so little damage that its 
location was never found. There is no 
serious inductive interference on the tele- 
phone system even with some appreciable 
parallels. 

Dr. Menge also mentioned the Prus- 
sian Electric System with 1200 km. of 
100-kv. and 60-kv. lines. This system is 
equipped with Bauch grounding trans- 
formers built by Siemens-Schuckert Com- 
pany. The operating experience on this 
system is similar to that on the Bavarian 
Power Company System. 

Dr. Menge also mentioned the Shan- 
non River Power System in the Irish 
Free State, with a generating capacity 
of 120,000 kw. with 2000 km. of 100-kv. 
and 40-kv. transmission lines, which is 
equipped with Siemens-Schuckert 
srounding transformers. 

Dr. R. Rudenberg, chief electrical en- 
gineer of Siemens-Schuckert Company, 
states that before the invention of the 
Peterson coil all transmission systems in 
Germany were ungrounded. By 1929 
67 per cent of all high-voltage and me- 
dium-voltage i 
Germany were equipped with arcing- 


transmission systems in 
ground suppressors, and the percentage 
is even higher at the present time. Sys- 
tems with the neutral solidly grounded, 
or grounded through resistance, are un- 
known in Germany. The Post Office De- 
partment opposes such methods of 
grounding. 

Some of the advantages claimed for 
arcing-ground suppressors are—less per- 
sonal hazard, less inductive interference, 
less danger of instability from single- 
phase grounds, and avoidance of inter- 
ruptions due to single-phase-ground 
faults. 


many to arrange the ground relays for 


It is common practice in Ger- 


indication only and to keep faulty cir- 
cuits in service until arrangements can 
be made to remove them. 

‘The Siemens-Schuckert Company has 
built several hundred arcing-ground sup- 
pressors for voltages from 6 kv. to 100 
kv., and for systems of from 100 km. to 
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2000 km. in length. The largest arcing- 
ground suppressor built by Siemens- 
Schuckert was a 7000-kv-a. coil for a 
100-kv. system. All of these suppressors 
are equipped with taps for making the 
necessary adjustments to maintain the 
proper balance as the system set-up is 
changed. Dr. Rudenberg describes a 
number of systems and gives the oper- 
ating records before and after the in- 
stallation of arcing-ground suppressors, 
showing very considerable reduction in 
the number of interruptions. 

Dr. O. K. Marti of the Brown-Boveri 
Company, states that his company has 
supplied a large number of arcing-ground 
suppressors using the Jonas System. He 
refers to one system in Central Europe 
consisting of 200 km. of 23,000-volt 
overhead lines which had serious trouble 
from frequent storms before 1926 when 
a 200-kv-a. 
stalled. 


turbances has dropped to a minimum 


“extinction coil” was in- 
Since then the frequency of dis- 


and break-down of transformers, instru- 
ment transformers, and so forth, have 
been less numerous. Additional suppres- 
sors installed on account of the expansion 
of the system are giving equal satisfac- 
tion in parallel with the first one. This 
system has been operating satisfactorily 
even with residual current of as much 
as 7 amperes. There have been three 
cases on this system of persons involved 
in flashovers from live lines without any 
serious injury. 


SUMMARY 


briefly, the general 


practice is to ground the neutral of trans- 


‘To summarize 
mission systems solidly or through re- 
China, England, 
Italy, Japan and Sweden. The use of 


sistance in France, 
arcing-ground suppressors is increasing 
in Japan and Sweden and is almost uni- 
versal in Germany. 

The installation of arcing-ground sup- 
pressors is generally made on the basis of 
than 
inductive in- 


service rather 
Reduction ot 


terference and of the damage at the fault, 


improvement to 


economi S. 


and reduction of hazard to persons from 
accidental contact, are claimed as advan- 
tages of this form of protection. In Ger- 
many the Post Office Department op- 
poses solid grounding of the neutral on 
account of anticipated inductive inter- 
ference on the telephone system. 
Practically all of the arcing-ground 
suppressors are immersed in oil in steel 
tanks and are of similar construction to 
modern power transformers. ‘They are 
generally designed to carry ground fault 
current for 2 hr. and are equipped with 
adjustments to suit 


taps for making 
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changes in the system set-up. Some trans- 
mission systems have a number of arcing- 
ground suppressors operating in parallel, 
but in such cases the supervision of the 


adjustment of individual 
must be centralized. 
Replies from Germany and Japan in- 
dicate that from 75 to 90 per cent of all] 
faults are single-phase grounds and that 
about 75 per cent of these are suppressed 
without any interruption. In many of 
these cases the damage is so slight that 
the location of the fault is never found. 


suppressors 


The faults which are not suppressed are 
generally left on until arrangements can 
be made to take the affected line out of 
service. There is very little danger of the 
fault spreading into the other phases. 
Inductive interference is not serious even 
with some appreciable parallels. No par- 
ticular troubles were recorded either 
with the suppressors themselves or the 
systems on which they are installed. 

Reference was made in the replies to 
a considerable number of technical 
articles on the subject of arcing-ground 
suppressors and some descriptive mate- 
rial was furnished by the manufacturers. 
If anyone is interested in a further:study 
of these replies they are welcome to the 
use of any of this material. 


ANOTHER RACKET 
SHATTERED 
Continued from page 166) 


Claims are made that mechanical refrigera- 
tors devitalize the food and that this alleged 
devitalization of the food may be respon- 
sible for the increase in cancer, the preval- 
ence of dental caries, and a list of ills 
vaguely indicated as ‘toxic poisoning, con- 
stipation, acidosis, pyorrhea, rectal troubles’ 
which ‘plague the American people.’ It is 
alleged that the ‘respiratory’ gases from foods 
refrigerated in hermetically sealed cham- 
bers ‘as dry as Death Valley’ devitalize 
the food and render it toxic. Some highly 
colored pictures of a cemetery are accom- 
panied by statements that cancer mortality 
has doubled since 1900, as have deaths from 
appendicitis. Vague references are made to 
‘many leading authorities,’ but these are not 
named. Acknowledgment is also made by 
the promoter, Mr. Teigen, to ‘that great 
international authority on refrigeration, his 
former associate and employer.’ This gentle- 
man is not named, but information in the 
possession of The Journal indicates that the 
reference is to a Mr. J. M. Cattanach, of 
Minneapolis. The Journal has no evidence 
as to Mr. Cattanach’s scientific attainments 
or to those of Mr. Teigen. 

“A letter was addressed to Mr. Teigen 
asking him to elucidate certain of his claims. 
No answer was received, so a copy was sent 
again by registered mail. A return receipt 
for the registered communication is all the 
reply that has thus far been received, though 
six months have elapsed since the date on 
the return receipt. 

“The circular to which reference is made 
appears to be sent unsolicited. Mr. Teigen, 
however, publishes a brochure which may 

(Continued on page 196) 
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FOREIGN PRACTICE ON INSULATING OILS IN TRANS- 
FORMERS AND OIL CIRCUIT BREAKERS* 


In the study of insulating oil practice 
of foreign utility companies, which was 
conducted during 1931-1932 by the For- 
eign Practice Subcommittee under the di- 
rection of Chairman A. H. 
special attention was directed towards 
those differences in technique and opera- 


Lawton, 


tion which were thought valuable enough 
to be brought to the attention of the 
Electrical Apparatus Committee. A mass 
of information has been received but only 
the high 
this report. 


spots have been included in 


OIL SPECIFICATIONS 
Table No. | giving the detail char- 
acteristics of various foreign oils shows 
the degree of care which is’ expended 
abroad in specifying the different brands 
and types of oil. The one outstanding 
comparison in this table is the fact that 
our American practice has progressed to 
the point where one oil, having universal 
fills the both 
transformers and circuit breakers. “The 


British Standard Specification calls for 


characteristics, need for 


six oils; the Germans have two specitica- 
tions; the Tokyo Electric Company uses 
four oils—all varying as.to pour points, 
with the other elements practically the 
same. Oil simplification in the U.S. A. 
has been accelerated by the fact that we 
have an installed generating capacity of 
over 35,000,000 kw or 35 per cent** of 
the world’s power supply. Economic and 





service demands have forced a_ reduc 
tion in the many grades of oil formerly 
required by the correspondingly large 


transformer and oil circuit breaker ca- 
pacity. 

The six grades of oil used in England 
and in her provinces are divided into two 
temperature classes. The Class A oils are 
used in transformers with a temperature 
exceeding 80 deg. C 
exceeding 70 deg. C. They are used in all 
oil circuit breakers with a capacity above 


. and in breakers not 


00 amperes having main contacts undet 
oil and operating for a long time at mani 
The 


Class B oils are used in transformers with 


mum current or in warm locations. 


a temperature not exceeding 75 deg. C. 
They are also used in breakers not sub- 
jected to the conditions requiring the use 
of oils in Class A. 


Oil specifications used in Germany for 


"A report of the former Electrical Apparatus 
Committee, Engineering National Section, N.E.L.A., 
W. F. Sims, Chairman. Prepared by the Insulating 


Oils Subject Committee, G 
**Electrical 


No. 1, Page 58 


Sutherland, Chairman 


World, January 2, 1932, Vol. 99, 


transformers and oil circuit breakers are 
furnished by the German Association of 
Electrical Engineers (VDE 405) and by 
the “Richlinien fur den Einkauf und die 
Prufung von Schmiermitteln aufgestellt 
und dem Verein 

(Rules for 
the purchase and the testing of Lubri- 


herausgegeben von 


deutscher Ejisenhuttenleute 
cants, established and published by the 
German Union of Iron Masters). Ac- 
cording to Dr. Menge, a member of the 
Foreign Practice Subcommittee, most of 
the German manufacturers of large 
transformers and circuit breakers permit 
the changing and mixing of oil in their 
apparatus providing the replacement oil 
meets the VDE 405 specification and 
tests of the mixture 
do not disclose any conspicuous change in 


where laboratory 


the previous characteristics. Dr. Menge’s 
company does not lay down any special 
rules for purchase of oil directly from 
refiners but gives preference to oils show- 
ing especially valuable properties over 
and above those of the VDE specifica- 
tions. His experience with oil furnished 
directly the oil r 
designated throughout as satisfactory. 


from ‘tiners has been 


ARTIFICIAL AGEING 
Methods for 
ageing are not uniform in any of the 


determining artificial 


foreign countries under study as neither 
the temperature of accelerated heating 


nor the time duration under test has 


been simplified or standardized. A survey 


of the various methods indicated in 


Table II discloses the urgent need for a 
simple uniform method of determining 
the sludging rate. 

content 


The “verteerungszahl” (tar 


number) of the German method indi- 


cates the content of soluble constituents 
in the oils in a hydro-alcoholic soda wash, 
which become visible after prolonged 
the ab- 


This test permits the 


heating in the presence or in 
sence of oxygen. 
checking of the tendency which the oil 
has to give tarry materials in service. 

Le Schweizerischer Verband while in 
sisting on the indefinite character of this 
test have recognized officially up to the 
present only the test of artificial ageing 
for turbine oils. 

The British Standards 
sludge method which consists of heating 
the oil in the presence of a plate of 
electrolytic copper (51 mm—32 mm— 
in a bath of oil held at 150 
for +5 hr. bubbling into the oil 


describe the 


0.1 mm) 
deg. oa 
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at the rate of two litres per hour a cur- 
rent of air purified by its passage over 
solutions of soda and silver nitrate and 
dried this 
trated sulphuric acid. The oil is cooled 
to 100 deg. C. and 300 cc. of petro- 
leum ether added. After shaking, it is 
set aside for at least 16 hr. and not more 
than 24 hr. for the deposit to separate 
out. The precipitate is filtered on a 
double filter, after having washed it 
twice by decantation not using more than 


during passage by concen- 


300 cc. of washing ether. The deposit is 
dried at 100 deg. C. until a constant 
weight is reached, which gives directly 
the content of the deposit. 

It should be noted that the Swedish 
A. S. E. A. Anderson method assimulates 
actual operating conditions by utilizing 
copper and iron as a catalytic agent in an 
electrical field of 10 Kv. per cm. 

The Belgian report applying to in- 
sulating oil specified that the oil, heated 
for 5 hr. at 170 deg. C., can show only 
a slight alteration in tint and must not 
leave any apparent deposit on the quan- 
titative filter. 

In addition to these described methods 


officially ’ 


there are in existence other 


a great number of 


processes of ageing, 
which are not described so as to simplify 
the comparison of the characteristics of 
mineral oils. Of special interest is the 
fact that the duration of the ageing tests 
varies from 30 min. by the Waters test 
to 672 hr. by the “SOFINA” test while 
from 250 deg. 
Lucien 


the temperatures 
and 110 deg. C. 
Janlet, a member of the Foreign Practice 


vary 


respectively. 


Subcommittee, describing the work of the 
“SOFINA” Financiere De 
Transports Et 


(Societe 


D’Entreprises Indus- 
trielles) Oil Testing Laboratories writes 
as follows: 


“Studies, which have been undertaken by 
our Laboratories on the oxidation of special 
oils, have shown the importance which must 
be attributed to artificial ageing. 
For this purpose we submit special oils to 
an ageing test of long duration (672 hours 
davs at 110 deg. C.) without any 
metallic catalytic agent whose selective in- 
fluence we are afraid of. Each week the 
oil is examined from a point of view of 
color, appearance and the eventual presence 
of a deposit, and the organic acidity is de- 
termined. The classification of oils which 
results from this will conform, all accidental 
deterioration put aside, to the classification 
obtained by taking as a criterion the stand- 
ing-up of the oils in service. 

“Other tests are likewise carried out but 
the quality of insulating oils has improved 
to such an extent in recent vears that it is 


tests of 


or 28 
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Nature of the oil 
Specific Weight 


Plash Point 
Pour Point 


Viscosity 
European 


Equivalent Saybolt Sec. 
Evaporation 
Index of Acidity 


Artificial Ageing 


Water Content 





Ash Content 
Foreign Solid Materials 
Dielectric Strength 








dielectr: 





ic s 


with gap 0.10 inch 


1.9 inch diameter d 








TABLE | (ConrINUED)—FOREIGN 





very rare that a product must be rejected 
on account of general characteristics. 

“The dielectric strength which is an im 
portant property and the pour point must al 
wavs be checked with the greatest of care. 

“This method of work has permitted the 
setting aside with certainty those firms whose 
refining has not been good enough, or firms 
whose products have not shown constant re- 
sults: this has, moreover, shown the ex 
ceptional quality of oils obtained by certain 
refining processes (Edeleanu for example 

“The results of our ageing tests have in 
fluenced certain firms to change their method 
of manufacture and to obtain from these con 
d'tions products of better quality 

“The danger of mixing mineral oils hav 
ing dfferent characteristics, the catalytic 
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‘Tachikawa, the Japanese mem- 
Practice Subcommittee 
and managing director and chief engineer 


of the Tokyo Electric Company, gave 


Standard rules for insulating oils were 


International Electro-Technical 
Chere is no telling when such 
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must be mineral, sufficiently 
15° 0.85 - 0.9 
(outdoor) 
(indoor) 
O Sec.| 2.5°F @ 50° 1.5°F @ 75° 
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° ° 
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1.5% 
ige | Heating at 170 - C for 5 hour 
| without any deposit 
| None 
a lal 
9,000 V 
ted 12,500 V 
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-05 mg KOH to 
neutralize 19 V 
of oil 


No sludge after 
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approved Furthermore, characteristics of 
domestic oils are somewhat different from 
those of foreign products, which might 
cause inability to draw such a_ universally 
common specification. Such being the pres 
ent circumstances, the standard specification 
shown in Table I has been drawn to meet 
the urgent need for principally domestic 
products for our system. 

Sometimes it is more convenient to 
group transformer oils and switch oils to- 
vether under the name of insulating oils, 
but both of them have characteristics some- 
what different from each other, and this 
specification is exclusively for transformer 
oils. 

“3 Reasons for classifying . transformer 
oils into two kinds are wholly due to the 
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Tasie II—CompParison OF ForEIGN O1L AGEING METHODS 









































TaBLe Il (ContTINUED)—COMPARISON OF 








QUANTITY OF LENGTH OF TEST! AIR OR 3 
er 2 : g QUABTITY OF CATALYTIC CRITERION USED FOR DETERMIN- 
METHOD USED | ___OIL USED RECEPTACLE ___| TEMPERATURE IN_HOURS OXYGEN AIR OR OXYGEN AGENT ING THE QUALITY OF THE OIL 
% wre 5 = 2) 12, 
cer eetan 150 gr. oe glass flask 190 Deg. C 70 Oxygen 2 bubbles per None Solid constituents from the 
(Verteerungs : ec. second through alcohol washing. Index of 
& 3mm dia. tube acidity. Index of saponifi- 
cation. Asphalt content. 
French Method about 12 gr. | 15 x 150 - 160 mm glass iso —* 5-50-130 Air Surface None Weight of the deposit formed. 
Change in the color of the oil 
English Method 100 cc. Vessel with cooling 150 ® 45 r 
eaie Test) ponent Air a per Copper Weight of the deposit formed. 
_— — 40 gr. 25 x 190 mm in glass 110 ° 300 Air Surface Copper Weight of the deposit. Index 
+E. of acidity. Change in the 
Z resistance of the cotton. 
Swiss Method BBC 1000 cc. Copper vessel 15 * 168 - 336 Air Surface Copper Volume of the asphalt. Change 
~ Receptacle in the resistance of the cot- 
ton. 
ceetish — 100 cc. Glass vessel round flask | 120 " 70 Oxygen 2 litres per Copper Cylin- Weight of the deposit formed 
a Pru- 200 cc. with air cooling hour ders 32 x 51x and of the asphalt. 
fumgsemt O.] mm. 
owedish Method 1000 cc. Glass vessel 120 * 70 Oxygen Surface None Weight of pitch. Clearness of 
the oil. 
eo pet 60 gr. Glass vessel 100 ad 100 Oxygen 1 litre per Copper iron Weight of the asphalt formed. 
(anderson-AdE. hour electrical Index of acidity of the oil 
field of 10 and of the asphalt. 
kv/om 
n Method 25 cc. Glass vessel - calorime- | 150 " s Oxygen 14 atmos- None Weight of the asphalt formed 
ht of the asphalt formed. 
" tric bomb pheres Index of acidity in deposit. 
Belgian Me 40 cc. Glass vessel - 50 mm. 170 * 5 Air Surface None Any deposit 
diameter - 37 mn. high : sa aac 
Baader Method 60 cc. Glass vessel with 95 " 
r 9 48 Air Surface Glass, lead Index of ificet 
cooling | c per, iron, + eee 
| | spiral 
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QUA | Liner: ISI | AIR OR| QUANTITY OF CATALYTIC. | 
OIL USED KECEPTACLE ” | TEMPERATURE IN_HOUR’ | OXYGEN | AIR OR OXYGEN AGEN ___ ING 
} T 
| 0.1 gr. Glass vessel 20 cc. connec-|1 200 deg-| Up to 45 Oxygen | Contents of None ( 
ted to oxygen burette |r eC | vessel | 
| | 
4500 gr. |}Glase vessel /90 deg. 6 months | Air | Surface Copper, iror 
| ° | cotton, 
| | | trical f 
} 
le | 0 CCe |Glass vessel | 7 | Oxygen | Introduced Copper 
| | | | | ° 
Kater i | 10 gr Gle -1 {250 * / | Air | Surface | We 
j | 
| | se | 
Wet nlomon } 65 ce pecial shaped 15 * varies with ) Air ls urfece Copper jTime of the first depo 
Yet | vessel | the oil | | spiral junder heat. Evolution 
| | | { jabove as a function 
| | | jand parallel progr 
| | | jacidity. 
| 
oufina Method | about 500 cc} Glass vessel 10 * | Air | Surface None Weekly determination 
| appearance of the oi 
| | ty and the amoun 
|| | | 
a5.7.M. Committee 500 cc. Glass vessel h20 ” Air 1.5 cu ft per |Number of days t first 
D-9 Vol 27, 1927 | hour jtrace of sludge appears in 
| 
| 








principles of item 1; that is, domestic prod- 
ucts can roughly be classified into two kinds, 
those with light specific gravity, low flash 
point, low viscositv, and others with heavy 
specific gravity, high flash point, and high 
viscosity; furthermore, it has been con- 
sidered convenient for consumers to do so, 
because they can then choose either kind to 
meet their transformer design and_ their 
different requirements. Namely, No. 1 kind 
of transformer oils is applicable where cool- 
ing plays an important part, such as in 
transformers of comparatively large capac- 
ity; whereas No. 2 kind of transformer oils 
is applicable where it is difficult to inspect 
regularly, such as in pole transformers. 
Switch Oils 

“Ll. Classification of switch oils into two 
kinds in this specification is due chiefly to 
their characteristics, but speaking from the 
purposes of usage in practice, No. 1 kind 
ls applicable to outdoor in cold locality, and 
No. 2 to other cases. 

“2. It is not absolutely necessary that 
switch should have high flash point. 
This point has been especially investigated 


oils 


by the committee, and this conclusion has 
been reached after making practical tests 
of the rupturing capacity of oil circuit break- 
ers with various oils. Therefore, the values 
specified show a substantial margin over 
those obtained in service. Above tests were 
conducted at Hatogaya Primary Substation 
of Tokyo Electric Light Company. 

“In addition, it is to be generally under- 
stood, unless otherwise specified, that opin- 
and documents hereafter submitted to 
you are entirely on my own responsibility, 
and they are not, in any sense, representative 
of our country.” 


OIL IN SERVICE 
‘Tests “SOFINA”’ 
ciete Financiere de Transports et D’En- 


ions 


conducted by (So- 
treprises Industrielles) find that mineral 
oils reaching even in normal service a 
of 
their use becomes dangerous, make it 


degree deterioration beyond which 


necessary for safety in service that this 
state of ageing be regularly checked in 


such a manner as to guard against any 
accidental and unforeseen cause of de- 
terioration. Certain companies carry out 
the majority of these check tests of oils 
in service on the site. 

At the time of the building up of the 
organization for testing the oils in service 
they discovered that it was preferable to 
centralize the test in “SOFINA’S” lab- 
oretories which permitted the use of the 
same methods, their continual improve- 
ment and the trying out of new tests. 
As it is practically impossible to deter- 
mine previously the number of samples 
for they 


have considered it advisable to take one 


to be taken oils in service, 


sample in transformers and turbines 


every six months, besides the number of 


samples can be increased or diminished 
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depending on the importance and the in- 
cidents in service. 

From what moment in the life of an 
oi! can it bring on serious and burden- 
some accidents and when is it necessary 
to consider replacing or purifying it? 
Up to the present, “SOFINA” has fol- 
lowed the German recommendations 
which consider that insulating oils can 
continue to fulfill their function for as 
long a time as their index of acidity is 
less than 1.5 and their index of saponi- 
fication less than 3.0. Moreover, these 
limits of service are not admitted by all 
the specialists, and Levien, among others, 
has pointed out that they were not strict 
that these 
corrected in the 


enough and 
should be 
manner: 


specifications 


following 


Index of acidity : 1.75 

Index of saponification 1.20 

A comment received on the English 
Oil Specification No. 148 was presented 
by C. R. Webb, Shanghai Power Com 
pany, who said: 


“It has been our experience, after trving 
several grades of oil complying either with 
B.E.S.A. “B” or B.E.S.A. “A” specifications 
for oil circuit breakers, that we have not vet 
found a satisfactory oil for circuit 


breakers 
of over 1200 ampere rating. Breakers of 
this size and over require to have their 


tanks dropped and contacts cleaned every 
three months in order to prevent overheating 
due to a film forming on the contacts them- 
selves.” 

The oil meeting the requirements of 
the B. WS. A. specification No. 148 is 
being supplied by the Vacuum Oil Com 
pany, Standard Oil Company, Asiatic 
Petroleum Company, Ltd.. and the 
‘Texas Company. 

A. Roth, the French member of the 


Foreign Practice Subcommittee, while 
sending the specification of the Union des 
Syndicates d’Electricite Francaise (1 
S. E.) presented in Table I, declared: 
“For the circuit breakers, 
istics are those of the U.S.E 


gealing point as requested. Besides, I am 





convinced that for breakers the question of 
oil is almost without Influence. 

The Mexican Light and Power Com 
pany had purchased their first tank 
direct from retine) 


of insulating oil 


(Aguila Company) in April, 1932, and 


while the preliminary results have been 
satisfactory their experience as vet has 
been too limited to be of much Ie 
They had formerly been using the oils 
supplied by American electrical man 
facturers. 

Replies to questionnaires similar to 
those on which the N. E. L. A. Serial 


Report No. 289-48, Storage. H indling 
‘Treatment, Inspection and 
Insulating Oils 


‘Testing of 


vas based, indicate that 


the larger foreign electric companies are 
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just as vitally concerned with their in- 
sulating oil as are the American utility 
operators. Climatic conditions are greatly 
taken advantage of so costs can be low- 
ered by placing much of the equipment, 
such as tanks and piping above ground. 
What is 
America is generally followed in foreign 
fields. Care in providing separate clean 


considered good practice in 


and dirty pipe lines is followed where 
Oil is not 
generally purchased on specification but 


the volume of oil is large. 


is secured through the electrical ap- 


paratus manufacturer. Of the two types 
of oil filtering devices, the filter press is 
the most popular—again checking Ameri- 
can practice. The Rio de Janeiro Tram- 
way Light & Power Company reports 
that once an oil has been used in circuit 
breakers it is never used after filtering 
in transformers. This organization being 
tvpical of foreign installations makes the 


regular visual inspection for sediment 
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and the regular tests for dielectric 
strength, free water and carbon. The 
oil is filtered if it shows sludge, free 
water, carbon or low dielectric strength 
of 22 Kv. for transformers or 18 Kv. for 
oil circuit breakers. The Compania In- 
terprovincial de Servicios Publicos S. A, 
Buenos Aires through D. H. Matson, a 
member of the Foreign Practice Subcom- 
mittee writes as follows: 


“The tendency in this country is for public 
utility companies to buy insulating oils di- 
rectly from the manufacturers of electrical 
equipment purchased both American and 
European, there being no _ electrical fac- 
tories of any importance in Argentine. We 
had at one time considered purchasing oil 
directly from the refiners but our purchases 
of oil at the present time are not sufficient 
to warrant this. We accept European oil 
furnished directly by European manufac- 
turers and have found this oil to give satis- 
factory results in all of our equipment both 
for low and high voltage service. All the 
oils we have in use have been giving satis- 
service and we have noted no 

(Continued on page 192) 


factory 


BIBLIOGRAPHY ON INSTALLATIONS FOR STORING, HANDLING, 
TREATMENT AND TESTING OF INSULATING 
OILS. (WITH BRIEF ABSTRACTS) 


Source Industrial Arts Index, 1925 - 
January, 1932, Inclusive. Engineering In- 
dex, 1925-1930, Inclusive Science Abstract, 

Bayer K On the problem of the Eco 


»t 
nomical Choice, Preservation and Purifica- 


tion of Insulating Oils for Transformer Use 
E.U.M., Dec. 4, 1927, pp. 1009-1012. (After 
liscussing oils and their properties and re 
quirements, author describes an installation 


combinin separator, Laval and filter 
Bensmann) as applied to large transforme: 
plants 

Clarl LH Purifving circuit breake1 
oil. Electrical World 86, Sept. 19, 1925, pp. 
£62-5 Combined centrifugal and chemical 
treatment purifies carbonized oil produced in 
il breakers New process used and typical 
installations and results presented. Estimate 
yr cost of installation 

Dalzell DR Transformer Oil Main 
tenance in Industrial Plants. Power Plant 
Engineering 34 April 1, 1930, pp. 399-402 
ests and purifving Methods for ‘Trans 
yrmer Oil 

Harve D Electric Insulatins Oil 
Electrical Journal 25, February nd March 
1928, pp. 96-99 and 127-130. (February: Re 
ulrement fo oils storage ind use of 
{rums plac I oil in service, ins ection, test 
n March: Testing method and dielectrics 
treneth test irification: comparison of 
purifving processes Actual Installation. 

Harve 1) Insulatin Oils for Onl 
Circuit Breakers, Electric Journal 21, De 
cember, 1924, pp. 573 After dealing with 
he function and properties of the oil, ship 
ment, sampling and methods of tests are 
liscussed Storage ind maintenance = are 
Iso considered as well as purification ap 
paratus and methods \lthough one com 
plet installation for all such purposes is 
ot described, the article contains much use 


ful information revarding the requirements 
such installations. 
Oil in the Steam Power Sta 


Vift., August, 1931, pp. 485 


vhich are desirable for 
Heide K 
tion 1.E.G 


$91. Describes installation for purifying, 
storing and continuously supervising oils 
used for insulating and lubricating purposes. 
Similar plant used for both types of oil ex- 
a portable electrical test set which 
makes the equipment capable of 
complete supervision of insulating oils. 
Houser, (V).—Oil saving systems for large 
Power Stations. Paper at Inter-E.H.1T. Con- 
ference at Paris, 1931 Abst. Electrican, 
July 17, 1931, pp. 89-90. (Paper at H.T. Con- 


ept that 


is added 


ference at Paris, 1931. Deals with treat- 
ment carried out at Prague municipal sta- 
tion. ) 


Hutter HE).—Oil Purification Plant 
Electrical Review, July 17, 1931, pp. 87-8 

Che treatment, storage and distribution of 
switch and transformer oil. Describes 
several purifiers, but does not deal with a 
complete installation.) 

Sohlberg, (EG).—Transformer Oil Hand- 
ling in power plants. Power Plant Engineer- 
ing 30, Dec. 1, 1926, pp. 1262-6. (Useful 
article on the storage, handling and _ purifica- 


f 





tion of insulation oil. Diagrams of small 
and laryve installations and specifications for 
piping, etc.) 

' O'l-purifying svstems for large or small 
Electrical World 99, Jan. 9, 1932, 
pn. 93 Very brief article describing the 
oil purification plant used by the American 
Gas and Electric Company at their sub- 


stations For 


substations 


small stations a portable set 
mounted on truck is used and for the large 
installed sets consist- 
ing of ce ntrifuge. filter press, etc.) 
Handling, Treatment, Inspection 
and ‘Testing of Insulating Oils. N E.L.A 
Serial Report, April, 1929, pp. 289-98 Also 
N.E.L.A. Pro. 86, 1929, pp. 493-535. (Serial 
Report trend in practice for the 
storage and treatment of insulating oils as 
representative operating 
Includes a summarv of the pre- 
vailine practice throughout U. S.A. and 
Tables Data Apnendirces and 
Actual Lavouts of outstanding O#1 Condition 
ing Plants.) 


pe rmanently 


stations 


storage, 


shows 


reported — bi S7 


companies. 
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GEORGE C. WARD 
George Clinton Ward, president of 
the Southern California Edison Com- 
pany, Ltd., Los Angeles, Cal., one of 
the most distinguished figures in Ameri- 
can engineering and electric utility op- 










eration, died Monday, Sept. 11, at the 
Good Hospital in Los An- 
His death was caused by a com- 
plication of 


Samaritan 
geles. 
ailments, aggravated by 
heart disease. 
(Born Jan. 9, 
N.Y.) 

Builder of the Edison company’s hy- 


droelectric 


He was 70 years of age. 


1863, at White Plains, 


generating system in_ the 
High Sierra of Central California, Mr. 
Ward contributed more perhaps than 
any other individual to the physical and 
economic growth of Southern California, 
through the development of a large sup- 
ply of electric energy. He personally, 
in 1911, made the first reconnaissance 
of the hydroelectric power sources of 
the High Sierra and under his direction 
the initial undertaking of transmitting 
electric power from Big Creek on the 
San Joaquin River to Southern Cali- 
fornia was successfully completed and 
new transmission methods were devel 
oped which are now standard practice 
throughout the world. 

Other 


earlier 


engineering projects of an 
date that also were of vast im- 
portance to the development of South- 
ern California, in which Mr. Ward was 
one of the outstanding personalities, in- 
cluded the construction of the Los An- 
geles Railway and the Pacific Electric 
Railway systems. In these projects Mr. 
Ward was associated with Henry FE. 
Huntington as engineering adviser. 


EDISON ELECTRIC INSTITUTE BULLETIN 


Mr. Ward became a member of the 
Edison company executive staff in 1917, 
beginning years of intimate association 
with the late John Barnes Miller and 
the late Russell Henry Ballard, former 
chairman and former president of the 
Since 1911 he 
had been vice-president of the Pacific 
Light and Power Company, a Hunting- 
ton organization. With the consolida- 
tion of the Edison company and the Pa- 
cific Light and Power Company in 1917, 
to form the Southern California Edison 


company, respectively. 


Company, Mr. Ward became vice-presi- 
dent in charge of construction. In 
March, 1928, Mr. Ward was appointed 
executive vice-president of the company, 
continuing his personal direction of con- 
struction activities. He became senior 
vice-president in December, 1931, and 
was appointed to the presidency on Oct. 
18, 1932, succeeding to the office made 
vacant by the death of Mr. Ballard. 
Through his many vears of activity 
officer of the Edison 
Company, Mr. Ward had a close asso- 


as an executive 
ciation with the personnel of the com- 
pany and the regard of the men and 
women of the organization for him was 
of the highest. 

In recognition of his many engineer- 
Mr. Ward has 
been honored on numerous occasions. In 
1925, the United States Chamber of 
Commerce presented him with a bronze 


ing accomplishments, 


medallion commemorating the comple- 
tion of the Florence Lake Tunnel on 
Feb. 18 of that 
the honorary degree of Doctor of En- 


vear. He was given 
gineering by the University of Southern 
California in June, 1927, and the fol- 
lowing year, Oberlin College, Ohio, hon- 
ored him with the degree of Doctor of 
Science. Early this year (1933) he was 
made an honorary life member of the 
Los Angeles Engineers’ Club. 

Mr. Ward’s residence in South Pasa- 
dena had been his home for the past 
twenty-five years. He had many inter- 
esting hobbies, among them the collec- 
tion of relics of the Indians of the South- 
west and concerning which he was an 
He was a member of several 
California Club, 
Jonathan Club, Sunset Club and Zam- 
Club. He Knight 
‘Templar and a degree 


Mason. Mr. 


member of the board of trustees of Cali- 


authority. 
clubs, including the 


orana also was a 
thirty-second 
Ward was an associate 
fornia Institute of Technology and an 
honorary member of the American So- 


ciety of Civil Engineers. 
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ROBERT LINDSAY 


Robert Lindsay, president and gen- 
eral manager of The Cleveland Electric 
Illuminating Company, died on Aug. 25 
at his home at University, Va., at the 
age of 63. 





Mr. Lindsay was a pioneer in the elec- 
trical industry. He was born in Rah- 
way, N. J., Sept. 14, 1869, his home 
being a short distance from Menlo Park, 
on, 
veloped the incandescent electric lamp 
in 1879. 

As a child, Mr. Lindsay often visited 
Menlo Park. At 16, on his own initia- 
tive, he obtained employment in the Edi- 


where Thomas Alva Edison de- 


son Lamp Factory at Harrison, N. J., 
and his ability soon won the recognition 
of Mr. Edison and his chief associates. 
He was only 20 when, in 1889, he be- 
came assistant to the general manager 
of the Brooklyn Edison Company. In 
1893 he 
ing engineer on the design of a power 
The Cleveland Electric II- 
luminating Company. In 1894, he re- 
Cleveland as general super- 
intendent of the company. 

For 39 Mr. 


himself completely to the service of the 


went to Cleveland as consult- 
plant of 
turned to 
devoted 


vears Lindsay 


and the 
art and science of 


company and the community 
development of the 
electricity. It is generally recognized 
that the extraordinary development of 
the many branches of the electrical in- 
dustry in the greater Cleveland district 
is due in no small degree to his genius 


and leadership. 


Mr. Lindsay's reputation was na 
tional. Member of numerous business 
(Continucd on page 196 














SELECTIVE DEVICES FOR REDUCING RIPPLES 


Alternating 
are frequently present in the voltage 
and current of d-c generators or other 
apparatus for converting from alternat- 


components or ripples 


ing to direct current. These compon- 
ents are ordinarily so small as to have 
no effect on the operation of d-c power 
or traction systems. However, there 
have been cases where noise-frequency 
induction problems arose in exposures 
between d-c systems and telephone cir- 
cuits. In those instances where reduc- 
tion of the ripples, rather than changes 
in the telephone system, appeared to 
offer the best solution, this was accom- 
plished by 
several 


the application of one of 
dev ices. A 
selective device is a combination of re- 


types of selective 


actors and capacitors connected in such 
a way as to be selective as to frequency 
for the purpose of reducing the amount 
of the ripple on the system. 

The design and 
number of 


application of a 
selective devices for d-c 
systems is discussed in Technical Re- 
port 1C-10 of the Joint Subcommittee 
on Development and Research. Thes« 
include simple series or shunt devices 
as well as combinations of series and 
termed fil- 


dev ices, the 


shunt elements commonly 
ters. Of 
resonant 


several 
shunt probably is employed 
more frequently than any other. <A 
description of it will serve to illustrate 


these 


some of the characteristics of these de- 
vices. 
The 


reactor and a capacitor in series, and 


resonant shunt consists of a 


is connected in shunt across the bus. 
The 


(i.e., 


reactor and capacitor are tuned 


inductive reactance of former 
made equal to capacitive reactance of 
latter) for the frequency of the alter- 
nating component which it is desired 
to reduce. At this tuned 


the impedance of the shunt is very 


frequency 


small, being practically the effective 


resistance of the reactor. Since the 


function of the resonant shunt is to 


provide a local short-circuiting path 
for the alternating component in que 


tion, it is always located in the same 


station as the machine in which that 
component arises. 

There are of course a large number 
of combinations of inductance and ca- 


pacitance which will give resonance at 
‘The selec 
tion of the appropriate values for a 
reactor and 


any particular frequency. 


capacitor comprising a 


IN D-C SYSTEMS 


resonant shunt depends on the desired 
degree of reduction in the ripple (B), 
the ratio of reactance to effective re- 
sistance of the reactor at the tuned 


frequency (Q) and the impedances of 


the machine (Z,) and the system 
(Z:.) at that frequency. A_ con- 


venient expression for the inductance 
in terms of these quantities is 
Q (10*) Zo + Z 
22 t 8 Zo Zi 


The value of the capacitor is determined 


mh 


by the fact that its reactance is equal, in 
magnitude, to the inductive reactance of 
the capacitor at the tuned frequency. 
The value of inductance given by the 
above expression is not critical, but may 
be changed somewhat when necessary to 
permit obtaining resonance with capaci- 
tor sizes commercially available. 

From the operating standpoint, the 
reactor need be designed to carry only 
the alternating component current, since 
the capacitor blocks the passage of the 


direct current. The capacitor must also 


be able to carry this alternating current 
and in addition withstand the peak 
voltage of the system. 

It has been mentioned that the imped- 
ances of the machine and system at the 
alternating component frequency affect 
the constants required for the reactor 
It should be added that 
the magnitudes of these impedances are 


and capacitor. 


of importance in determining which of 
the various tvpes of selective devices are 
suitable in a given case. For example, 


esonant shunts are well adapted ror re- 


IMPEDANCE - OHMS 


i 500 1000 








ducing slot harmonics in rotating ma- 
However, for mercury arc rec- 
tifiers resonant shunts alone are not 
suitable, because of the low internal im- 
pedance of the rectifiers. In this case, 
the addition of a reactor in series be- 
tween the rectifier and the system, with 
resonant shunts connected on the system 


chines. 


side of the series reactor, provides a 
combination which is very effective. 

illustration of the order of 
magnitude of the quantities involved in 
this problem, the following are the ma- 
jor points of a case involving a 1000 kw 
synchronous converter supplying a 600 
volt street railway system. Preliminary 


As an 


measurements showed that the machine 
generated an 1800 cycle voltage of 22 
volts, and had an internal impedance at 
that frequency of 0.63 ohm. Assuming 
that the system impedance was large com- 
pared with the machine impedance, the 
inductance of the reactor was calculated 
from the relation given previously as 
0.165 mh. ‘This was for a ratio of re- 
(Q) of 
30, and a desired reduction (B) of 10 


actance to effective resistance 


t 


to |. 
for tuning at 1800 cycles is 47.5 mf. 


The corresponding capacitance 


The impedance curve for this shunt is 
shown in the accompanying diagram. 
Measurements showed that the shunt 
reduced the 1800 cycle voltage of the 
machine from 22. to 2.4 volts. The 
1800 cycle current circulating between 
the machine and the shunt was 35 
amperes, and the peak voltage across the 


capacitor was 690 volts. 


.062 Ohm 
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Contributed by Industrial Power 


OIL IMMERSION HEATERS FOR 
AIRCRAFT ENGINES 

With the coming of cold weather, a 
timely load builder that commends itself 
for immediate exploitation is the oil im- 
mersion heater for aircraft engines. 

Aircraft engines should be “warmed 
up” before they are operated at, or near, 
rated power output. This is to prevent 
too rapid heating of the engine parts 
and also to obtain proper action of the 
lubricating oil. The process, theretore, 
distinct functions—that of 
“warming up” the engine and _ heating 
the oil supply. 


has two 


By running the cold engine slowly, the 
former can be accomplished in a few 
minutes. However, considerably more 
time is required to heat the oil supply to 
the correct temperature. This is because 
there is a relatively large amount of oil 
to be heated and only a small part is in 
contact with the engine at any one time. 
If the oil heating is dependent on engine 
heat alone, it is necessary to wait until 
the entire supply of oil has been pumped 
through the engine a sufficient number 
of times to raise its temperature to the 
required amount. This may be a matter 
of ten minutes or a half hour. In cases 
of extreme cold weather, it is usually 
imperative to pre-heat the oil before even 
starting the engine. This is often accom- 
plished by draining the oil at the con- 
clusion of flying, and heating it before 
it is replaced in the ship’s tank to resume 
operation. 

Oil immersion heaters for aircraft en- 
gines are designed to heat the lubricating 
oil without the aid of the engine and 
without the necessity of draining and re- 
filling in cold weather. These heaters 
are intended for use as a part of the 
ground equipment rather than for per- 
manent installation in ships. They are 
portable, convenient to use, and shaped 
for easy insertion through oil-tank filler 


caps. 


ELECTRIC HEAT AIDS IN PREPARA- 
TION OF TENNIS EQUIPMENT 
What with the sporting pages of our 
daily newspapers recently carrying 
stirring accounts of the sparkling tennis 
campaigns at Wimbledon and 
Hills, it is timely to tell how electric 
heat is being effectively employed in the 
Preparation of tennis equipment at the 
Dunlop Tire and Rubber Company, 


Forest 


—— INDUSTRIAL HEATING NEWS ———— 
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& Heating Committee, E.E.1. 


Buffalo, New York. They have two elec- 
trically heated equipments as follows: 

A small cabinet type drying kiln for 
drying tennis racquets in which 10 kw. 
of strip heaters are installed in the duct 
work. Air is rapidly circulated over the 
strip heater, through the oven and back 
to the fan. There is also an automatic 
humidity control system whereby steam 
and water spray are used to maintain 
the proper humidity. The operating tem- 
perature of the kiln is 150 Fahr., which 
is automatically maintained. The rac- 
quets while being dried in the kiln are 
held firmly in forms or braces to prevent 
warpage. 

A stencilling or transfer machine for 
putting the trade mark on tennis balls 
consists of a plunger which is electrically 
heated with a 275-watt cartridge unit. 
When the mechanism is operated, the 
heated plunger presses the transfer tape 
against the ball held in place by the 
operator. 


ELECTRICALLY HEATED 
LUBRICANT TESTER 

[Industry has for a long time wanted 
a machine that would accurately de- 
termine the load carrying capacity of 
lubricants, and friction and wear char- 
acteristics of various materials under 
given conditions of service. 

A prominent manufacturer of roller 
bearings, feeling the need of an accurate 
testing machine, developed such a 
machine for use in his laboratory. The 
simplicity of the machine, requiring no 
particular skill or training on the part 
of the operator to get accurate results, 
has prompted this company to place the 
machine on the market for use by in- 
dustry in general. 

The testing machine answers some 
very pertinent questions that have been 
difficult of solution before. It is designed 
to test the load carrying capacity of film 
strength of lubricants, particularly those 
beyond the range of viscous lubrication 
and is, therefore, desirable for testing 
“extreme pressure” lubricants. 

Tests can be made to show accurately 
comparative load carrying capacity of 
lubricants at constant rubbing speeds and 
the maximum load a lubricant will stand 
before the film breaks down. These tests 
can be made as applying to any oper- 


ating condition as to load, speed, or tem- 
perature. 
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The determination of friction depends 
on load, rubbing speed, materials in con- 
tact, temperature, and lubricant. 
Changing any one of these factors may 
change the friction. The testing machine, 
with its lever system including a friction 
arm with a Vernier scale and sliding 
weight for obtaining accurate measure- 
ment, makes it possible to get accurate 
reading of friction at the test surfaces 
and thus get a direct reading of the co- 
efficient of friction. The friction at va- 
rious rubbing speeds can be accurately 
measured. Likewise, the friction may be 
measured when the rubbing speeds and 
bearing materials are held constant and 
the lubricants changed, or when the bear- 
ing materials are changed and all other 
factors held constant. 

The testing machine, although pri- 
marily designed for testing lubricated 
surfaces, can be used to test such mate- 
rials as packings, metal products, wood 
textiles, etc., for wear by 
simply comparing test samples by weigh- 
ing the specimens before and after the 
test to determine the amount of mate- 
rial that has been removed during the 
test. 

The testing machine, essentially, con- 


products, 


sists of a cast-iron base, supporting a 
testing mandrel, a tank containing the 
lubricant and a lever system for apply- 
ing load or friction. 

Electric heat in the form of a hot 
plate utilizing three 275 watt “Spots”’ 
of heat (cartridge heaters) performs the 
very important function of keeping the 
desired 
from ambient up to 210 Fahr. 


lubricant at any temperature 

A great many of these testing machines 
are now in operation in industrial plants 
and are helping to a better knowledge 
of lubricants and materials and_ their 
properties in meeting the problems of 
today. 


USES OF ELECTRIC HEAT IN THE 
MANUFACTURE OF SILK HOSIERY 

Silk stockings after 
washed and dried on forms. For this 
heated 
often used. These may be steam heated 
heated. Normally they 
consist of a cast aluminum form with a 
polished surface on which the stockings 


Weaving are 


purpose individual forms are 


or electrically 


are slipped and kept for a _ definite 
length of time. 

Some hosiery mills, however, prefer 
drying stockings on wooden forms and 
placing these in an electrically heated 
oven. The Busy Bee Hosiery Company 
of Reading, Pa., has several such ovens, 
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equipped with oven heaters. The ovens 
have special racks for holding the forms 
and an easily operated sectional door. 
The heaters are located in a separate 
heating chamber entirely baffled from 
the stockings, and heat transfer is ob- 
tained by blowing a stream of air 
through the heaters and then over the 
stockings. This air is recirculated in a 
normal way, so that the proper amount 
of additional fresh air is added to give 
proper drying conditions. 

After a stocking is finished, prior to 
shipment, a trade mark is often put on 
each pair. This may be a paper sticker 
simply pasted on the toe of the stockings. 
It may also be impressed in gold leaf on 
the stocking itself by decalcomania. For 
this a specially constructed iron is used. 
One built by 
typical. It consists of an electrically 
heated shot attached to a suitable han- 
dle and equipped with cord and plug. 
The heating element is a “Spot” rated 
100 watts. 


a Reading company is 


“OVER” HEAT SEED BEDS PRODUCE 
STURDY TOMATO PLANTS 

Three to four kilowatt-hours per day 
over a month’s test sufficed to bring to- 
mato plants grown in 6 ft. square hot- 
beds to the point of hardening and trans- 
planting. Three types of bed were tested 
by Earl R. Miller, research assistant at 
the Oklahoma Agricultural and Me- 
chanical College, and the one in which 
the heat was supplied above the ground 
in consuming 112 turned out 
slightly the better plants. Sixty feet of 
hotbed cable was stapled to the 1-in. 
framing just above the soil. A second 
bed had 60 ft. of the cable buried in 
the soil; this one consumed 97 


kwhr. 


kwhr. 
Both were thermostatically controlled to 
an average temperature of 73 to 79 
Fahr. in air and soil, with an average 
Fahr. The 
third bed consumed 114 kwhr. was man 
ually operated, and was heated by a 480- 
watt 


outside temperature of 64 


‘Nichrome” coil in an air space 
below a false board bottom. 

The tomato plants broke through in 
six days. They were thinned to | in. in 
tall. Plants in 
the “over” heat bed grew a second pair 
of leaves in the first 13 days (75 Fahr. 
thermostat setting), while those in the 
two other beds had only one pair of 


5 in. rows when 134 in. 


leaves, somewhat longer, however. Heat 
for another 17 days (60 Fahr. ther 
mostat setting) and four days of hard 
ening without heat found the “over” 
heat bed plants 12 in. high with 3'4-in. 
tap roots. The others were 10 in. high 


with a 5-in. tap root. Both types of seed- 


EDISON ELECTRIC INSTITUTE BULLETIN 


ing behaved the same after transplant- 
ing. The conclusion is that there is little 
choice between the three methods of elec- 
tric heating of plant beds. 

—Electrical World 


A NEW COAL TREATING MACHINE 

A new coal treating machine recently 
announced by a Michigan manufacturer 
makes it possible for the retail coal mer- 
chant to dust-proof his coal with a 
selected paraffin oil at an incredibly low 
cost. 

The motor 
driven pump which delivers hot atomized 


machine consists of a 


oil through special nozzles from a tank 
heated by a 3 kw. immersion heater and 
thermostatically controlled. It delivers 
from 15 to 30 gal. per hour and the 
preheating of the oil makes possible suc- 
cessful treatment in all kinds of weather 
as well as facilitating operation the year 
around. 


FOREIGN PRACTICE ON 
INSULATING OILS 
(Continued from page 188) 


failures in any of our equipment due to 
failure of the insulating oil.” 

RECOVERY OF INSULATING OILS 

Foreign methods of recovering insulat- 
ing oils include the usual methods em- 
ployed in America, namely—centrifuging 
and filtration. Describing the methods 
used by “SOFINA,” Lucien Janlet de- 
clared: 

‘The tests carried, out to investigate the 
effectiveness of methods of regeneration of 
particular oils have shown very clearly that 
by the ordinary methods of purification: 
centrifuging, filtration, ultra-filtration, heat- 
ing under ordinary pressure or under 
vacuum, centrifuging in a vacuum, one ob- 
tains only an oil cleaned mechanically from 
its humidity, impurities and deposits, the 
organic acidity not being changed. In order 
that it can be reemployed effectively it is 
necessary that the oil be actually regenerated 
and this can only be done by a chemical 
neutralization of the organic acidity 
by a soda wash, precipitation of the deposits 
by sulphuric acid and filtration on an 
absorbent earth. One of our plants has in 
service a regenerating apparatus with a 
capacity of 300 litres or about 80 gallons; 
the efficiency of the operation is very favor- 
able especially for oils having an index of 
acidity not too high. As one can find oils 
having all possible degrees of wear, one 
will modify and simplify the 
cording to the circumstances; treatment with 
earth sufhcing when the oil is only dirty, 
the treatment with soda being on the other 
hand useless when the oil has a negligible 
organic acidity. 


process ; 


process ac- 


“Centrifuging is a purifying process the 
effectiveness of which is very doubtful and 
which is used especially for the elimination 
of water. Each time that: a _ mechanical 


purifying is considered necessary, we recom- 
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ELECTRIC HEAT USED FOR 
TREATING RICE 


Rice, after it is bagged, must be prop. 
erly sterilized before it is shipped. Unless 
this is done, it may spoil while in storage, 
due to fungus growth or the action of 
certain pests. 

This sterilization is accomplished by 
subjecting the bagged rice to the action 
of a chemical gas in a steel chamber for 
an extended period of time. This gas is 
of such a nature that it will not support 
combustion. In order to make this 
sterilization effective, the temperature of 
the sterilizing room must be maintained 
at approximately 80 to 90 Fahr. 

A Philadelphia distributor of rice was 
confronted with the problem of supply- 
ing such temperatures in his unheated 
warehouse during the winter months. 
He solved the problem by installing in 
the sterilizing room a 3 kw. Industrial 


\ir Heater. 





mend the use of a filter press. In this case 
all trace of solid matter, however fine it may 
be, is retained on the edges of the paper 
rings, the residue collecting little by little to 
form finally an enclosing sheath around the 
column. ‘The simultaneous use of absorbent 
earth and a filter press has given us very 
good results under certain conditions.” 


The Metropolitan Vickers Company, 
Manchester, England, while using both 
methods recommends the 
separator as follows: 


centrifugal 


“The most effective and quickest method 
of removing moisture from oil is by means 
of a centrifugal separator. The alternative 
apparatus is the filter press which we form- 
erly used, but since the development of the 
centrifugal separator we recommend and 
generally use the latter. An exhaustive 
series of tests made in our Research Depart- 
ment showed that a higher degree of dry- 
ing of the oil could be obtained by the 
centrifugal separator as compared with the 
filter press. Operation and maintenance of 
the centrifugal separator is also considerably 
less as it avoids the continual changing out 
and washing or replacement of the filter 
papers and the time and cost associated 
therewith. 

“If a separator is not available the most 
convenient method for use on site is that 
of heating the oil while in the transformer 
tank by means of resistance units resting on 
the tank bottom, these units being distributed 
over the tank area. The same _ procedure 
is followed as in the case of transformer dry- 
ing out method, i.e., the oil is raised to a 
temperature of about 105 deg. C., the tank 
being lagged to prevent loss of heat and 
the tank cover removed (when the oil has 
reached a suftciently high temperature) to 
permit escape of the water vapour. Atten- 
tion is drawn to the desirability of using as 
large a number of grids as possible in 
order to avoid the formation of excessive lo- 
cal heat. The dissipation of 5 Kw per 100 
gallons of oil should raise the oil tempera- 
ture to about 105 deg. C. in approximately 
36 hours.” 
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AIR CONDITIONING 


“Possibilities and Problems of Air Condi- 
tioning for Buildings,’ D. W. McLenegan. 
Engineering & Contracting, July 26, 1933, 
pp. 727-30 and Aug. 2, pp. 745-8. Gillette 
Publishing Co., 400 West Madison Street, 
Chicago, Ill. 

Modification of climate by air condition- 
ing processes; determination of heating and 
cooling; typical energy requirements of home 
air conditioning equipment in Toronto; con- 
ditions recommended for house cooling; 
typical annual load chart for air conditioned 
house; mechanical heat pump for heating 
and cooling. 


“Residence Cooling Problem,” A. C. Wil- 
lard and A. P. Kratz. Refrigerating En- 
gineering, August, 1933, pp. 73-81 and 101. 
American Refrigerating Engi- 
neers, publisher, 37 West Thirty-ninth Street, 
New York City. 

Investigation of summer 
search Residence at University of Illinois; 
character of cooling load; variability of cool- 
ing load from season to season; possibility 
residence cooling by 
at night. 


Society of 


cooling in Re- 


of reducing cost of 
circulation of outside air 


“Air Conditioning and Ventilating 31- 
Story Office Building,” E. C. Parker. Heat- 
ing and Ventilating, August, 1933, pp. 14-9. 
The Industrial Press, 148 Lafayette Street, 
New York City. 

Description of air conditioning system of 
new Home Office of Metropolitan Life In- 
Company, New York; 
steam service; electric service and fire pro- 
tection; operation and maintenance. 


surance water and 


“An Air Conditioning Catechism,” by the 
Editor of the Aerologist. Aerologist Pub- 
lishing Co., 121 N. Clarke Street, Chicago, 
Ill. 

his Catechism covers in a concise man- 
ner some of the underlying principles of air 
conditioning. 


“Shorter Weeks and Indoor Cooling,” J. E. 
Bullard. The Aerologist, August, 1933, The 
Aerologist Publishing Co., 121 N. Clarke 
Street, Chicago, III. 

This article gives a_ brief 
the effects of air conditioning on business 
and industry in general and it specifically 
effects on fatigue, the relations 
between machines and operators and the re- 
lationship between increased sales and 
proper air conditioning. 


discussion of 


covers its 


“Many Economies Made by Using Air 
Conditioning in Ripening Fruits,” James J. 
Murray. Heating, Piping and Air Condi- 
tioning, July, 1933, pp. 352-3. Engineering 
Publications, Inc., 1900 Prairie Avenue, Chi- 
cago, Ill. 

With the introduction of conditioned air 
in the ripening room the fruit is made mar- 


ketable about three weeks sooner than it 
Was with the old make-shift method and 
the spoilage is cut down, increasing the 


dealer's profit. 
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BREWERIES 

“Refrigeration, the Control Factor in 
Brewing,” A. B. Stickney. Refrigerating En- 
gineering, August, 1933, pp. 70-2 and 95. 


American Society of Refrigerating Engi- 
neers, 37 West Thirty-ninth Street, New 


York City. 

Refrigerating load; importance of refrig- 
eration in brewing; modern refrigeration 
practice as applied to brewing. 


DIESEL ENGINES 

“Allerton House 
chased Power for Ice Making,’ G. Grow. 
Diesel Power, July, 1933, pp. 445-6. Busi- 
ness Journals, Inc., 192 Lexington Avenue, 
New York City. 

Management has been operating heating 
boiler plant and purchasing its electricity 
for lighting and drive 
building equipment; to reduce operating ex- 
pense study was made of electrical equip- 
ment and it was found that compressor 
motor offered easiest method of reducing 
electrical bill; as consequence, 16-hp., 2-cyl., 
4¥4-in., 800 r.p.m. Diesel was purchased and 
arranged to drive compressor through 10-ft. 
center belt; savings obtained. 


Says Good-bye to Pur- 


power to various 


“Oil and Gas Power,” Electrical Engineer- 
ing, July, 1933, p. 499. American Institute 
of Electrical Engineers, 33 West Thirty- 
ninth Street, New York City. 

Several progressive features are evidenced 
in the Diesel engine field, such as reduction 
in weight, use of trunk pistons of large 
diameter, and increased speed. The in- 
creased use of alloy steels is noticeable, also 
the discontinuance of air injection in favor 
of mechanical injection. The trend in small 
plants is largely to the use of the single- 
acting 2-cycle engine. The city of Vernon 
(Calif.) Power Plant will contain five 7000 
hp. double-acting 2-cycle engines and will 
form the largest Diesel-electric 
power plant. Each engine has 8 cylinders, 
24-in. by 36-in., runs at 167 r.p.m., and will 
drive a 5000 kw. generator. 


world’s 


DIESEL ENGINE FUELS 

“Tests on Blended Fuel Oil at U. S. Sub- 
marine Base.” Diesel Power, July, 1933, pp. 
464-6. Business Journals, Inc., 192 Lexing- 
ton Avenue, New York. 

In cooperation with Fuel Oil Research 
work of Oil and Gas Division of 
American Society of Mechanical Engineers, 
United States Submarine Base, New London, 
Conn., is conducting series of tests on Diesel 
fuels made up of blend of 
cracking still distillate; test data tabulated. 


Power 


residue and 


ELECTRIC DRIVE 

“Constant Tension Regulator on Reels and 
Unwinding Stands,’ R. H. Smith. Paper 
Trade Journal, June 22, 1933, pp. 31-3. 
Lockwood Trade Journal Co., Inc., 15 West 
Forty-seventh Street, New York City. 

Advantages gained by adopting to paper- 
mill requirements constant-tension regulator 
of rotative element type which already is 
being used successfully in other industries, 
this regulator automatically controlling 
tension in winding or unwinding of web or 


_W.. Schad. 
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material; principle upon which it operates. 
Before American Pulp and Paper Mill 
Superintendents Ass’n. 


Power Problems 
S. Calander. 


“Some Special 
to Rolling Mills,” 
Industries, August, 1933, p. 203-5. Sheet 
Metal Industries, 49 Wellington Street, 
London W. C. 2, England. 

Load diagram for rolling-mill motor; ad- 
vantages to be gained by use of automatically 
regulated slip resistances; group classifica- 
tion of cascade connections. Before World 
Power Conference. 


Relating 
Sheet Metal 


ELECTRIC HEATING 

“Low Temperature Radiant Heating,” L. 
Electrical Engineering, July; 
1933, pp. 467-71. American Institute of 
Electrical Engineers, 33 West Thirty-ninth 
Street, New York City. 

This article describes experiments in the 
heating of a small room by controlled radia- 
tion from electrically heated panels in the 
walls; from the results has been determined 
a practical method of 
comfort for various 
and air temperatures. 


predicting relative 
combinations of wall 
It is claimed that low 
temperature radiant heating in combination 
with reversed refrigeration would so lower 
the operating cost of electric heating as to 
make it competitive with heating by other 
fuels. , 

“These Two Jobs Show Application of 
Electric Heating to Office Buildings,” Lee 
P. Hynes. Heating, Piping and Air Con- 
ditioning, July, 1933, pp. 358-60. 
ing Publications, Inc., 
Chicago, Ill. 

For information on heating industrial plant 
electrically, see “Auxiliary Electric Heating 
With Off-Peak Power, a Method of Cutting 
Cost,” Heating, Piping and Air Condition- 
ing, October, 1932, p. 658. 

The actual cost of operation is always of 
interest, but with electric heat no general 
data comparable to fuel costs can be given 
because of the great 


Engineer- 
1900 Prairie Avenue, 


variation in 


power 
rates. The larger the building, the less 
opportunity exists to utilize electric heat- 
ing with economy, but for moderate-sized 


jobs it has many advantages wherever elec- 
tric power can be purchased at sufficiently 
low rates to provide from 5000 to 10,000 
B.t.u. per each cent of cost for power. Even 
at considerably higher rates, it is frequently 
justified where its particular 
the main consideration. 


features are 


ELECTRIC MELTING 
“Electric Furnace 
Rings and Valve 


Iron Used for Piston 
Tappets,” F. Erb and E. 


Bremer. Foundry, July, 1933, pp. 45-6 and 
60. The Penton Publishing Co., Penton 
Bldg., 1213 West Third Street, Cleveland, 


Ohio. 

Manufacture of electric-furnace iron at 
Eaton-Erb Foundry Co., Vassar, Mich.; fea- 
tures and sand casting foundry; two fur- 
naces of rotating, indirect are type, manu- 
factured by Detroit Electric Furnace Co.; 
weighing feature important in duplexing; 
gray-iron piston ring. 





ELECTRIC MOTORS 
“Centrifugal 
Kelsey ° 


Extractor Motors,” C. A. 
Facts About Sugar, August, 1933, 
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pp. 323-6. Russell Palmer, Publisher, 153 
Waverly Place, New York City. 

Problems requiring consideration in fit- 
ting motor installation to demands of job. 


INDUSTRIAL STEAM PLANTS 


Deal’ in 
Plant 


Industrial Power 


Engineering, July, 


““A New 


Supply,” Power 
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1933, pp. 282-8. Technical Publishing Co., 
Monadnock Block, 53 West Jackson Blvd., 
Chicago, Ill. 

Jacob E. Decker & Sons Power Plant built 
on self-liquidation plan is a revolutionary 
departure from traditional packing plant en- 
gineering and the unique financing arrange- 
ment by Power Service Corporation opens 
up new avenues to industrial power plant 
expansion. 





CORRESPONDENCE 
“The Value of the Service—and VW hat 
It Means to Every Stockholder” 

‘To THE Epiror: 

Our attention has been called to your 
statement on Page 30 of your May issue 
and to the article signed with the initials 
“C. E.G.” ending with this paragraph: 

“The value of the service for the 
price paid has yet to be effectively told 
throughout the entire utility field.” 

In view of this statement we thought 
you would be interested in our current 
bulletin, ‘““The Value of the Service— 
and What It Means to Every 
Shareholders 


yer 
OTOCK- 
holder,” mailed as our 
Dividend Letter for September. 
H. E. WEEKs, 
Vice-Pres. and Gen’! Mer., 
United Power Securities Co. 
Davenport, Lowa. 
The bulletin referred to follows: 

As a stockholder in a big gas and electric 
company you probably have noticed that 
many people habitually speak of their month- 
ly bills for these services as “too high.’ 

Now by what standard of value does the 
customer come to this judgment? Does he 
imagine the company’s earnings are too large, 
that rates are higher in his community than 
elsewhere, that the price of these indis- 
pensable services has not been reflected in 
changed conditions and is out of line when 
compared to the cost of living or commodity 
price index? Or is it the customer's opinion 
that the management is unbusinesslike and 
extravagant? Or does he believe he could 
duplicate for less money a lighting and pow 
er service equal to electricity or an efhcient 
and satisfactory fuel substitute for gas? Or 
is there a possibility that the modern domes- 
tic and commercial appliances are wasteful 
in the power and fuel energy they consume ? 

Or, on the other hand, is the public point 
of view rather the result of a_ prejudice 
yriginating in political utterances and actions? 
Or, still again, have the gas and electric 
companies shown poor salesmanship in not 
convincing the public of the value of thei: 
services? Probably all of these questions 
and others as well come to the mind of the 
thinking stockholder as he hears a consume: 
object to gas and electric bills as “too high.” 

If these then are fair and_ reasonable 
queries as to why the customer holds the 
opinions he evidently does hold on the value 
of these services, then the stockholder is 
surely concerned enough to look further into 
the situation and discover whether the pub- 
lic’s opinion has grounds for justification. 
If he should conclude the customer is right, 
then the stockholder is within his privilege 
as such in offering constructive suggestions 
to his company’s management. But, on the 
other hand, if the public conception of the 


value of gas and electric services is erro- 
neous and unjust in his opinion, then it is 
to the stockholder’s own interest to correct 
the situation as far as lies within his power 
by enlightening such of the misinformed as 
he can reasonably contact in the course of 
business and social activities. 

At first thought this may seem an uncalled- 
for line of action. But if a policy of this sort 
had been followed by the security holders 
of American railroads, it is only reasonable 
to conclude that great basic industry would 
never have been throttled to within an inch 
of its life nor would its stocks and bonds have 
depreciated so greatly in value. 

Now to consider the charge that gas and 
electric bills are “too high” on the ground 
that the company’s earnings may be too large. 
The best answer to this line of reasoning is 
that the law of the land itself fixes the limit 
of return which any utility company can 
receive on its invested capital at 8%. No 
greater per cent may be earned even in good 
times, when other industries are allowed to 
make enormous profits and still not come 
under public censure. Earnings of the United 
Light & Railways Company are far under the 
legal limit at this time and have been so 
for a long period. The depression has hit 
this company just like everyone else. In 
fact, earnings have not yet begun to show 
an upward trend 

The same condition applies to the gas and 
electric industry throughout the United States. 
Total electric revenues for the first six 
months of 1933 amounted to $879,576,700 


against $939,404,700 for the corresponding 
period of 1932, a decrease of $59,828,000 or 
6.40¢. And 1932, we must remember, was 


the worst year in the recent history of the 
industry, revenues in some cities falling 50 
to 75% from 1929. The shrinkage in one 
typical United Light community was over 
27%. 
That the gas business is also still in a 
slump is shown by the fact that total revenues 


of manufactured and natural gas companies 
¢ : 








for May of this year were $55,563,700 as 
against $59,682,600 for May of 1932; a de- 
crease of $4,118,900 or 6.3%. And again, 
1932 was a bad year for typical 

gas companies, a revenue decrease of 25% 


from 1929 not being uncommon. 
If earnings of gas and electric companies 
have not been too large and bills are yet 


“too high, then it is possible that some 
other standard such as the average rates 
of other communities or comparative general 
price levels will support the allegation 


However, communities served by your com- 
pany enjoy rates lower than the rates in 
effect in comparable communities. Again, 
using the price level rule to evaluate elec 
tric and gas services we find electricity used 
in domestic purposes, for instance, selling 
at 35°7 LESS than in 1913 whereas the cost 
of living has INCREASED 35% above the 
pre-war level and commodity prices are still 
up 32% from the same mark. 

Since by none of these standards can we 
substantiate the theory that gas and electric 
bills are “too high,” we must peer into 
another closet of the utility house and see 
what we can find. Possibly the management 
is at fault. Your company’s affairs, how- 
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ever, are in charge of men trained in all 
the details of operation through years of 
experience. They have in most cases grown 
up with the company, are devoted to its 
interests and are not unmindful of their 
responsibility to the public. Their ability js 
not questioned by the many state commissions 
and municipal officers who come into contact 
with their policies and acts of management. 

This, then, brings us to the possibility that 
gas and electric bills are “too high” on the 
grounds that these services can be dupli- 
cated elsewhere for less money. Let us see 
if such is really the case. Take mechanical 
refrigeration, for instance. Careful tests 
have shown that for only nine cents worth 
of gas or electricity—the price of a quart of 
milk, you can keep your refrigerator operat- 
ing and foods fresh and appetizing for more 
than 36 hours. Now what substitute service 
would prove of equal value? Would a 9-cent 
piece of ice go as far—be as convenient, de- 
pendable and satisfactory? “No, it would 
not’ any fair-minded housewife would 
admit. 

Or translate the value of electric service 
into terms of entertainment—your favorite 
radio program, for instance. For this popu- 
lar use it has been repeatedly demonstrated 
that a penny’s worth of electricity will keep 
an average set going for an hour. Now even 
the cheapest movie would not provide enter- 
tainment at ten times that cost. So here again 
the complaint of high cost fails by com- 
parison 

Just one more example—domestic cooking 
with either gas or electricity. In any com- 
munity where these United Light services are 
available and at existing rates, you can pre- 
pare a meal for an average family at the 
cost of four cents—less than a penny a plate 
This leaves small prospect of economies 
through substituting oil, coal, wood or other 
fuels. At prevalent prices they would prove 
more expensive as well as less convenient. 
In fact, at existing United Light rates every 
household task can be performed with gas 
and electricity at less cost than in any other 
manner. , 

Now we are coming to see that we must 
view from an entirely different angle this 
customer conception of his gas and electric 
bill as being “too high” if we are to find 
the key to this puzzle. Has the picture pur- 
posely been painted dark from the palette 
of prejudice held on the thumb of the radi- 
cal politician? The career of almost any 
demagogue will answer this question with 
“Yes.” Candidates for public office invented 
the “Power Trust.’ On election campaigns 
many political knapsacks have bulged with 
such half-hewn planks as “Lower Rates,” 
“More Regulation” and “Public Ownership.” 
Having landed the office with this bait, they 
have not had the courage to admit the cam- 
paign deception and the impossibility of 
carrying out their proposals. Therefore, to 
save their face, they have gone on unfairly 
attacking the utilities. In the last analysis, 
radical propaganda is responsible in the most 
part for the delusion that gas and electric 
bills are “too high.” 

The utility picture should be presented to 
the public in its true light. A more aggres- 
sive attitude on the part of the entire indus- 
try is necessary. Likewise necessary is a will- 
ingness and ability on the part of the stock- 
holder to protect his own interests by cor- 
recting existing misconceptions wherever 
found—particularly the idea that just because 
they are gas and electric bills they are “too 
high.” 

The rates, policies and practices of the 
United Light companies are fair and honor- 
able. If you will call at our local offices, 
facts and figures will be furnished you dem- 
onstrating that no dollar will buy more value 
than that spent for gas and electricity —The 
United Power Securities Company. 
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—_—— REVIEWS 


PULVERIZED FUEL 1932-1933 


Report of former Prime Movers Commit- 
tee, published by Edison Electric Institute. 
Pub. No. A-6. Price 75c. to members and 
their employees; $1.85 to non-members; $2.00 
to foreign countries. 

This report includes installation and 
operating data from 43 operating com- 
panies covering 181 boiler units, show- 
ing a trend in favor of the Direct Fired 
as against the Bin System. 

Statements from 14 operating com- 
panies are given covering: 

{|—Direct or Bin System 

2 Coal 

3—Operation and Maintenance 

4—-Mill Performance 
5—Mill Drying and Dust Removal 


Feed Interruptions 


6—Furnace Bottoms 

7—New Developments 

§—Corrosion 

Statements are included from seven 
manufacturers, including one in detail 
covering a process for the fabrication 
if building brick from fly ash. 


ELECTRIC ROASTING OVENS FOR 
COMMERCIAL KITCHENS 

\ report of the former Commercial Cook- 
ing Committee, published by Edison Elec 
tric Institute. Pub. No. A-15. Price 20c. to 
members and their employees; 50c. to non- 
members; 60c. to foreign countries. 

The volume of oven cooking per- 
formed in the commercial kitchen indi- 
cates the Electric Roasting Oven as an 
equipment with large load building pos 
sibilities and high revenue per kilowatt 
of connected load. Facts and figures on 
the merits of the Electric Roasting Oven 
make this piece of commercial cooking 
equipment an outstanding choice as the 
logical second step in eventual 100 per 
cent electrical cooking for commercial 
kitchens. 

This report covers: 
Value of the Roasting Oven Load 
Development of Electric Roasting 

Ovens 
Design of Electric Roasting Ovens 
Electric Roasting Technique 
Electric Roasting Practice 


Features of the Electric Roasting Oven 


PROMOTION OF HOME AIR 
CONDITIONING 


A report of the former Home Air Con 
ditioning Committee, published by Edison 
Electric Institute. Pub. No. A-17. Price 20c 
‘omembers and their employees; 50c. to non- 
Members; 60c. to foreign countries. 


EDISON ELECTRIC INSTITUTE BULLETIN 





The aim of this non-technical report 
is to present suggested plans, methods, 
and some of the results already obtained 
in the promotion of Air Conditioning 
in the home. 

The report: 

Defines Home Air Conditioning 
Offers a few suggested sales plans for 
organizing and promoting Home Air 

Conditioning 
Presents briefly special information, 
publicity and sales activities pertain- 
ing to Home Air Conditioning de- 
velopment as now in use by a num- 
ber of member companies. 
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STOKER EQUIPMENT AND 
FURNACES 

Report of former Prime Movers Commit- 
tee, published by Edison Electric Institute. 
Pub. No. A-7. Price 60c. to members and their 
employees ; $1.50 to non-members; $1.60 to 
foreign countries. 

This report contains information on 
recently installed stokers, fans, air com- 
pressors, and combustion control with 
special reference to maintenance prob- 
lems and operating results. 

Changes in operating methods and in 
details of stoker construction to improve 
efficiency and decreased costs are covered 
by detail statements. 

The development of zoned air control 
has improved stoker performance. 





The prices include mailing charges. 
members of the Institute. Please send 


should be addressed to— 


vears. 





RECENT PUBLICATIONS 


\ number of reports, prepared by committees of the National Electric Light Asso- 
ciation prior to their dissolution, were transferred to the Edison Electric Institute by 
the Liquidating Committee of the N.E.L.A. 
the material contained in the reports they have been published by the Institute and 


may be purchased at the following prices: 


Price to 
Price to Price to Forcign 
Pub. No. Foreign Systems Coordination Committee Members Non-Members Countries 
A13 Power System Wave Shape $0.20 $0.50 $0.60 
Hydraulic Power Committee 
A18 Economic Design of Hydro-Electric Plants .20 50 .60 
A19 Hydraulic Governors Si .20 50 60 
Power Systems Enginecring Committee 
Al6 Load and Revenue Forecasting 30 73 85 
All Load Area Development 30 RY 85 
Prime Movers Committee 
A+ Burning of Liquid and Gaseous Fuels 30 ao 85 
A5 Power Station Chemistry 40 1.00 1.10 
A6 Pulverized Fuel 75 1.85 2.00 
A2_ Station Piping ar .60 1.5¢ 1.60 
7 Stoker Equipment and Furnaces 60 1.50 1.60 
A3 Turbines v Ms 75 1.85 2.00 
Underground Systems Committee 
A9  <A-C Network Operation—1931 20 50 60 
A10 Cable Operation—1932 ea 45 Mas 1.25 
Al+ Current Carrying Capacity of Impregnated 
Paper Insulated Cable 25 65 85 
A12 Fault Locating Methods Used on Under- 
ground Cable Systems 40 1.00 1.10 
Sales Section 
Al5 Electric Roasting Ovens ae .20 50 60 
A17 Promotion of Home Air Conditioning .20 50 .60 
General 
Al The Electric Light and Power Industry, 1932 .30 mF fo 85 


Member prices apply to employees of company 


money order or check with order. 


The Institute has in stock’ a limited number of reports prepared by 
Committees of the former National Electric Light Association during the past several 
These reports may be ordered from the Institute from the price lists issued 
by the N.E.L.A., or a new list will be forwarded upon request. 


Because of the value to the industry of 


Orders 


EDISON ELECTRIC INSTITUTE 
) Lexington Avenue, New York, N. Y 


Engineering 
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Data are given of furnace tempera- 
tures and operating conditions for bare 
walls in comparison with air- 
furnaces and _ refractory 
water-cooled walls. 

Air preheater corrosion and fouling 
problems are discussed by several users. 

Several manufacturers’ statements 
outline the new developments in this 
field. 


water 


cooled faced 


HYDRAULIC TURBINE GOVERNORS 


Report of former Hydraulic Power Com- 
mittee, published by Edison Electric Institute. 
Pub. No. A-19. Price 20c. to members and 
their employees: 50c. to non-members; 60c 
to foreign countries. 

This report discusses recent develop- 
ments in hydraulic governor design and 
operation. It supplements and brings 
up to date the report entitled ‘Hydraulic 
Turbine Governors and Frequency Con- 
trol,” published in December, 1930. 


THE ECONOMICAL DESIGN OF 
HYDRO-ELECTRICAL PLANTS 
Report of former Hydraulic Power Com- 
mittee, published by Edison Electric Institute. 
Pub. No. A-18. Price 20c. to members and 
their employees; 59c. to non-members; 60c 

to foreign countries. 

This report points out the path that 
hydroelectrical development is taking, 
and shows some of the savings which 
can be made in future developments 
based on recent experience. 
discusses low head plant design, high 


The report 


head plant design, mechanical equipment 
for hydro stations and hydraulic struc- 


tures. 


HARNESSED LIGHTNING 
Continued from page 176) 
dificult to re 


The pathetic bankruptcy of 


THE 


once entertained, was 


linquish. 
the cabinet in the 


corner Was an ag 


gravation, but nothing could be done 
about it—it was as lifeless as a stone. 
“In the more remote suburbs there 


was no magic force to operate the house 
hold pumps, and families necessarily did 
without a fundamental supply of water. 
There, too, telephone lines were down, 
and homes therefore were isolated from 
with the other. 

Winter there 


the oil-burning 


contact one 
“Had it 


have been trouble with 


been would 
furnaces, which require electricity for 
their operation, relied upon for heating. 


“Altogether, the downpour and the 


gale had taught the community a les 
son. The event proved the electric 
aspect of the age. Humanity, it was 
made clear, is living in an electric world. 
The fact has been taken for granted, 
but its meaning never was more 


dramatically demonstrated.” 
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ANOTHER RACKET 


Continued from page 184 


be had for a dollar. This is an amplifica- 
tion of the claims made in the circular. 
It is characterized by the same definiteness 
in quoting fragments from recognized author- 
with and indefinite 


ity, coupled vagueness 


ness in the conclusions drawn from such 
quoted matter In no place is the claim 
lefinitely made that cancer, appendicitis or 


carious teeth are attributable to the increased 
use of foods mechanically refrigerated, 

title of the booklet. The infer 
however, is drawn so that the uncriti 
cal reader will inevitably own 
leductions to that effect. 


except in the 
ence 


make his 


‘Whatever may be the motive which in 
spires this propaganda, it may be. said 
lefinitely that there is no scientific evidence 
to support the claims. The circulation of 
such unfounded literature conjures weird 


phobias among its readers and is prejudicial 
to the health because it diverts atten 
tion from real problems and discredits gen 
health education, If there is any method 


should be 


public 


uine 


by which it can be reached, it 


topped 


ROBERT LINDSAY 
(Continued from page 189) 


Cleveland 


most 


organizations in 
York he 


membership in The Edison 


social 
New 
highly his 


and 
and esteemed 
Pioneers, an exclusive organization of 
the men who were associated with Mr. 
Edison in the pioneering days of the 
electrical industry. 

In the fall of 1932, his health failing, 
Mr. Lindsay and his wife, Ellen Evers 
Lindsay, took an estate at University, 
Va., with the expectation that a rest and 
the change in climate would quickly re- 
store his health. How ever, he actively 
continued his duties as chief executive 
of the illuminating company, and as a 
Director of The North American Com- 
pany, majority stockholder in the illumi- 


nating company. 
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